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1.0  Scope  and  Limitations 

The  results  of  this  seismic  evaluation  are  not  intended  to  be  used  for  design  or 
rehabilitation  construction  purposes.  The  tiered  structural  analyses  and  checklists  (e.g., 
structural,  nonstructural,  geologic  site  hazards,  and  foundations)  contained  in  this  report 
were  performed  solely  for  the  purpose  of  verifying  the  presence  of  seismic-related 
deficiencies.  The  engineering  evaluations  and  judgments  expressed  herein  are  limited 
to  addressing  the  checklists  and  tiered  analysis  approach  of  the  FEMA  310  [I]1 
evaluation  process  (Handbook).  Furthermore,  the  conceptual  rehabilitation  options 
presented  in  this  report  are  not  the  only  feasible  options  and  should  not  eliminate  other 
viable  options  from  consideration.  As  a  result,  this  report  will  deal  only  with  major  cost 
issues  needed  for  the  building  to  exhibit  an  acceptable,  pre-established  performance 
level.  It  will  not  address  the  more  complete  and  detailed  analyses  and  designs  required 
in  a  rehabilitation  design  document,  such  as  the  FEMA  273  [2]. 

This  seismic  evaluation  is  an  engineering  document  prepared  by  a  design  professional 
to  address  the  goals  presented  above.  In  an  attempt  to  expand  the  potential  uses  of 
the  document  by  a  non-engineering  audience  of  building  owners  and  managers, 
budget  office  personnel,  and  others  responsible  for  the  safe  operation  of  the  building, 
the  following  summary  of  the  evaluation  process  is  provided. 

The  FEMA  310  process  is  a  three-tiered  evaluation  process  that  allows  a  trained  design 
professional  to  identify  potential  seismic  deficiencies  in  a  building  or  structure,  as 
related  to  structural,  nonstructural,  geologic  site  hazards,  and  foundation  conditions. 

Tier  1  is  a  screening  phase,  Tier  2  is  an  evaluation  phase,  and  Tier  3  is  a  detailed 
evaluation  phase.  A  building,  or  any  of  its  components,  is  considered  seismically 
deficient  if  it  does  not  comply  with  the  provisions  of  the  Handbook.  For  instance, 
components  in  a  building’s  lateral-force-resisting  system  that  could  yield  or  fail  under 
the  predicted  earthquake  loadings  may  be  identified  as  deficient  through  the  evaluation 
process. 

The  Tier  1  evaluation  identifies  potential  deficiencies  through  the  use  of  “quick” 
checklist  statements.  The  Tier  2  evaluation  requires  a  complete,  linear  elastic  analysis 
of  the  building  to  address  all  of  the  deficiencies  identified  in  the  Tier  1  evaluation.  If 
deficiencies  are  identified  during  a  Tier  2  evaluation,  the  design  professional  may 
choose  either  to  conclude  the  evaluation  and  report  the  deficiencies  or  proceed  to  Tier 
3  and  conduct  a  detailed  seismic  evaluation.  The  process,  as  applied  herein,  then 
allows  for  the  design  professional  to  recommend  conceptual  seismic  rehabilitation 
measures,  and  associated  cost  estimates,  for  building  components  found  to  be 
deficient.  In  this  regard,  the  FEMA  310  process  identifies  any  potential  weak  links  in 
the  structure  and  addresses  conceptual  rehabilitation  measures  and  associated  costs 
required  to  meet  the  desired  performance  level. 


Brackets  [  ]  indicate  reference  numbers. 
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The  FEMA  310  process  requires  the  building  being  evaluated  to  meet  one  of  two  levels 
of  building  performance,  referred  to  as  Life  Safety  and  Immediate  Occupancy.  The  Life 
Safety  performance  level  is  a  building  performance  that  includes  significant  damage  to 
both  structural  and  nonstructural  components  during  a  design  earthquake,  though  at 
least  some  margin  against  either  partial  or  total  structural  collapse  remains.  Injuries 
may  occur,  but  the  level  of  risk  for  life-threatening  injury  and  entrapment  is  low.  The 
Immediate  Occupancy  performance  level  is  a  building  performance  that  includes  very 
little  damage  to  both  structural  and  nonstructural  components  during  a  design 
earthquake.  The  basic  vertical  and  lateral-force-resisting  systems  retain  nearly  all  of 
their  pre-earthquake  strength  and  stiffness.  The  level  of  risk  for  life-threatening  injury 
as  a  result  of  damage  is  low.  Although  some  minor  repairs  may  be  necessary,  the 
building  is  fully  habitable  after  a  design  earthquake,  and  the  needed  repairs  may  be 
completed  while  the  building  is  occupied. 

The  design  professional  and  the  authority  having  jurisdiction  over  the  building  shall 
determine  the  level  of  performance  desired.  The  performance  level  determined  for 
historic  structures  must  provide  both  safe  egress  and  a  level  of  structural  protection  that 
will  preserve  the  valuable  structure  or  at  least  minimize  repairs  following  a  design 
earthquake. 

One  of  the  first  steps  in  the  FEMA  310  process  is  to  classify  the  structure  as  one  of  15 
common  building  types  (CBT).  The  CBTs  are  standard  designations  that  capture  most 
of  the  common  building  structural  configurations,  such  as  reinforced  masonry,  wood 
light  frame,  or  reinforced  concrete.  A  more  detailed  description  of  each  CBT  can  be 
found  in  FEMA  310,  Section  2.6,  Table  2-2. 

A  set  of  basic  and  supplemental  structural  checklists,  customized  for  the  particular 
CBT,  is  completed  during  the  Tier  1  evaluation  of  the  FEMA  310  process.  The  use  of 
specific  checklists  is  triggered  by  parameters  such  as  the  region  of  seismicity  and  level 
of  performance.  The  CBT  checklists  address  the  structural  issues  for  the  building. 

Basic  and  supplemental  nonstructural,  geologic  site,  and  foundations  issues  are  also 
addressed  in  separate  checklists.  The  checklists,  which  are  usually  completed  on-site 
during  the  inspection  process,  focus  on  the  issues  required  for  the  desired  level  of 
building  performance.  The  design  professional  answers  each  of  the  evaluation 
statements  with  a  compliant  (C),  non-compliant  (NC),  or  not  applicable  (N/A)  response. 
A  NC  answer  to  any  evaluation  statement  indicates  a  potential  seismic  deficiency,  and 
the  engineer  must  then  further  analyze  that  particular  issue  to  determine  if  a  deficiency 
exists.  When  deficiencies  relating  to  structural,  non-structural,  geologic  site  hazards,  or 
foundations  conditions  are  confirmed,  a  conceptual  repair  scheme  and  appraisal-level 
cost  estimate  are  generally  provided  as  part  of  the  report. 
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2.0  Introduction 


The  building  is  the  Boise  District  Office  for  the  Bureau  of  Land  Management  (BLM)  and 
is  located  at  3948  Development  Avenue,  Boise,  ID  83705  (See  Appendix  A,  Figure  No. 
1).  A  site  visit  and  field  inspection  of  the  structure  was  conducted  on  August  25,  1999 
by  Tom  Graber  of  the  Bureau  of  Reclamation  (BOR).  The  field  contacts  were  Ms. 
Shelley  Cooper  (208)  384-3424  and  Mr.  John  Ryan,  (208)  384-3419  of  the  BLM. 

The  Rapid  Visual  Screening  (RVS)  [3]  Form  and  supplemental  data  are  provided  in 
Appendix  B.  No  destructive  testing  or  material  testing  was  used  on  the  facility  during 
the  evaluation. 


3.0  Site  and  Building  Data 

3.1  General  Building  Description 

The  building  was  designed  in  1978  and  constructed  in  1980.  The  building  is  a 
braced  steel  frame  in  both  the  transverse  direction  and  longitudinal  direction. 

The  building  consists  of  two  distinct  sections.  The  first  section  is  a  one-story 
section  on  the  south  side  of  the  building.  This  section  is  approximately  84-feet 
long  by  56-feet  wide.  The  floor  area  of  the  single-story  section  is  4,700  square 
feet.  This  section  of  the  building  is  referred  to  as  Building  Section  1  throughout 
this  report.  The  second  section  is  the  two-story  high  portion  located  on  the  north 
side  of  the  building.  This  section  is  approximately  168-feet  long  by  72-feet  wide. 
The  total  floor  area  of  the  two-story  section  is  24,190  square  feet.  This  section 
of  the  building  is  referred  to  as  Building  Section  2  throughout  this  report.  The 
floor-to-floor  story  height  of  Building  Section  2  is  12-feet  8-inches  for  both  stories. 
The  overall  building  height  from  the  base  to  top  of  the  roof  parapet  of  Building 
Section  1  is  15-feet  0-inches.  The  overall  building  height  from  the  base  to  top  of 
the  roof  parapet  of  Building  Section  2  is  27-feet  8-inches. 

Structural  member  sizes  and  connection  details  were  obtained  from  the  original 
specification  drawings  provided  by  BLM.  Random  details  and  member  sizes 
were  confirmed  during  the  site  visit.  Drawings  used  for  this  report  are  shown  in 
Appendix  A,  Figure  Nos.  2  through  24.  General  and  structural  notes  are  located 
on  Structural  Drawing  SI  (Figure  No.  14).  A  1986  geotechnical  investigation 
report  for  the  warehouse  and  maintenance  building  located  adjacent  to  the  office 
building  site  was  also  provided  by  BLM  (See  Appendix  B).  This  report  was  used 
to  determine  the  soil  type  at  the  site. 


3 


3.2  Structural  and  Non  Structural  System 

3.2.1  Roof 

The  roof  has  a  minimal  slope.  The  roof  consists  of  a  metal  deck  with 
insulation,  a  built-up  roof  and  gravel  surfacing.  The  roof  decking  is 
1  1  /2-inch-deep  by  18  gage  steel  roof  deck.  The  insulation  is  4-inch  thick 
rigid  board  insulation.  The  depth  of  the  gravel  surfacing  is  approximately 
3-inches.  The  depth  of  the  gravel  is  not  shown  on  the  drawings  and  was 
determined  by  field  measurement.  The  roof  decking  is  supported  on 
intermediate  roof  beams  that  transmit  roof  loads  to  the  transverse  braced 
frames.  The  decking  is  welded  or  button  punched  between  sheets  to 
provide  a  diaphragm  shear  capacity  of  375  pounds  per  lineal  foot.  Roof 
beam  sizes  are  shown  on  the  drawings.  See  Appendix  A,  Figure  Nos.  6, 
14,  1 5  and  16  and  Photo  No.  6  for  details. 

3.2.2  Ceiling 

There  are  suspended  T-bar  acoustical  panel  ceilings  in  the  majority  of  the 
building.  The  ceilings  of  the  restrooms,  mechanical  equipment  rooms, 
and  others  are  gypsum  board  on  metal  studs.  See  Appendix  A,  Figure 
Nos.  5,6,  11,  and  1 2  and  Photo  Nos.  7,8,  10,  11,  1 2  for  details. 

3.2.3  Floor 

The  first  floor  is  a  concrete  slab-on-ground.  The  second  floor  is  a  com¬ 
posite  section  consisting  of  a  1  1 /2-inch  by  18ga.  composite  steel  deck 
with  2  1 /2-inches  of  normal  weight  concrete  for  a  total  depth  of  4-inches. 
See  Appendix  A,  Figure  Nos.  14  and  15  for  details. 

3.2.4  Walls 

The  exterior  walls  are  4-inch  thick  face  brick  attached  to  a  6-inch  deep 
metal  stud  wall.  The  stud  wall  has  1 /2-inch  plywood  sheathing  on  the 
outside  and  5/8-inch  gypsum  board  on  the  inside.  The  wall  is  insulated 
with  batt  insulation.  A  description  of  the  columns  is  discussed  in  report 
Section  3.2.7.  See  Appendix  A,  Figure  No.  7  for  details. 

3.2.5  Foundation 

The  structural  steel  columns  are  supported  on  isolated  pad  and  stem 
reinforced  concrete  foundations.  A  reinforced  concrete  beam  connects 
the  pair  of  footings  at  the  braced  frame  locations.  The  foundations  are  not 
visible  due  to  floor  coverings.  There  is  no  evidence  of  foundation  cracking 
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or  differential  settlement  around  the  outside  of  the  building  or  in  the  first 
floor  slab-on-ground.  See  Appendix  A,  Figure  Nos.  14,  17  and  18  for 
details. 

3.2.6  Adjacency 

During  past  earthquakes,  it  has  been  noted  that  the  collision,  known  as 
"structural  pounding",  between  adjacent  buildings  during  a  seismic  event 
has  contributed  to  structural  and/or  cosmetic  damages.  When  the  story 
levels  of  two  adjacent  buildings  are  at  the  same  elevations,  damages  due 
to  the  pounding  effect  are  generally  cosmetic.  However,  when  the  story 
levels  of  adjacent  buildings  are  at  different  elevations  the  floors  of  each 
structure  can  act  as  rams,  which  can  batter  structural  elements  of  other 
building.  Additionally,  when  one  of  the  buildings  is  taller  than  the 
adjacent  building,  the  lower  building  can  act  as  a  base  for  the  upper  part 
of  the  higher  building.  The  lower  building  is  subjected  to  an  unexpected 
lateral  force,  and  the  taller  building  is  subjected  to  a  stiffness  discontinuity 
at  the  level  of  the  top  of  the  lower  building. 

Per  FEMA  310,  Section  4. 3. 1.2,  a  neighboring  structure  is  considered  to 
be  "immediately  adjacent”  if  it  is  within  4%  of  the  height  away  from  the 
adjacent  structure  (0.04  x  10-feet  x  12-inches/foot  =  4.8-inches). 

There  is  no  additional  structure  located  adjacent  to  the  subject  building 
being  evaluated.  However,  Building  Section  1  is  constructed  integrally 
with  Building  Section  2.  The  roof  diaphragm  of  Building  Section  1  is 
nearly  coincident  with  the  second  floor  of  Building  Section  2  and, 
therefore,  ramming  is  not  anticipated.  Due  to  roof  level  elevation 
differences  between  the  two  building  sections,  the  stiffness  discontinuity 
condition  may  be  a  consideration. 

3.2.7  Lateral-Force-Resisting  System 

Per  FEMA  310,  Section  2.6,  the  second  floor  of  Building  Section  2  is 
designated  as  a  Common  Building  Type  S2--Steel  Braced  Frames  with 
Rigid  Diaphragms  in  both  directions.  The  second  floor  diaphragm  is 
considered  rigid  based  on  criteria  presented  in  the  "Design  of  Low-Rise 
Concrete  Buildings  for  Earthquake  Forces"  [4]. 

Per  FEMA  310,  Section  2.6,  the  roofs  of  Building  Section  2  and  Building 
Section  1  are  designated  as  a  Common  Building  Type  S2A--Steel  Braced 
Frames  with  Flexible  Diaphragms  in  both  directions. 

The  lateral-force-resisting  system  for  both  building  sections  consists  of 
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braced  frames  in  both  orthogonal  building  directions.  The  braced  frames 
are  comprised  of  steel  pipe  columns,  structural  steel  wide  flange  (W) 
beams  and  steel  pipe  braces.  See  Appendix  A,  Photo  Nos.  7,  8,  and  9 
and  Figure  Nos.  15,  16,  and  19  thru  24  for  braced  frame  member  sizes 
and  connection  details. 

Structural  connections  are  made  with  3/4-inch  diameter,  ASTM  A325-X 
bolts  (See  Appendix  A,  Figure  No.  14,  "Structural  Notes",  "Design 
Stresses").  The  grade  of  welding  electrode  used  for  the  structural  steel 
connections  is  not  specified  on  the  drawings. 


4.0  Parameters 

4.1  Performance  Level 

FEMA  310,  Section  2.4,  indicates  that  a  desired  level  of  performance  shall  be 
defined  prior  to  conducting  a  seismic  evaluation  using  the  Handbook.  The  level 
of  performance  was  determined  by  the  authority  having  jurisdiction.  The 
structural  and  nonstructural  components  of  the  building  must  resist  forces  for  a 
Live  Safety  (LS)  performance  level  per  a  telephone  conversation  with  the  BLM 
Seismic  Coordinator,  Ms.  Lydia  Creager  (303)  987-6855  on  August  18,  1999. 

4.2  Soil  Parameters 

As  stipulated  in  FEMA  310,  Section  3. 5. 2. 3.1,  for  a  soil  profile  classified  as  Class 
F,  a  Class  E  soil  profile  may  be  assumed  for  a  Tier  1  Evaluation.  If  sufficient 
data  is  not  available  to  classify  a  soil  profile  a  Class  E  profile  shall  be  assumed. 
For  one-  and  two-story  buildings  with  a  roof  height  equal  to  or  less  than  25-feet, 
a  Class  D  soil  profile  may  be  assumed  if  site  conditions  are  not  known. 

A  Class  D  soil  profile  was  assumed  based  on  the  FEMA  310  guidelines  and 
confirmed  with  the  aid  of  a  geotechnical  investigation  report  provided  by  BLM  for 
the  warehouse  and  maintenance  building  located  near  the  office  building  site 
(See  Appendix  B).  The  elevations  at  the  base  of  the  braced  bay  footings  are 

860.2  and  858.5.  The  drill  hole  logs  in  the  geotechnical  report  indicate  that  the 
soil  at  this  elevation  has  typical  blow  counts  of  between  40  and  55.  Per  FEMA 
310,  Section  3. 5. 2. 3.1,  this  defines  a  Class  D  type  soil. 

4.3  Region  of  Seismicity 

Spectral  accelerations  represent  a  rare  event  maximum  considered  earthquake 
(MCE)  that  can  be  based  on  either  deterministic  or  probabilistic  criteria. 
Deterministic  demands  are  defined,  within  a  level  of  confidence,  in  terms  of  a 


6 


specific  magnitude  event  on  a  particular  fault.  This  approach  is  considered  the 
most  appropriate  for  buildings  located  within  a  few  miles  of  a  major  active  fault. 
Probabilistic  hazards  are  defined  in  terms  of  the  probability  that  more  severe 
demands  will  be  experienced  (probability  of  exceedance)  in  a  50-year  period. 
FEMA  310  probabilistic  results  represent  a  2%  chance  of  exceedance  in  50- 
years,  or  in  other  words  a  2,475  year  mean  return  period. 

The  FEMA  310  spectral  acceleration  contour  Map  Packet,  Map  Nos.  1  and  2 
and  the  National  Seismic  Hazard  Mapping  Project  website  2  were  used  to 
determine  the  short-period  and  1  second  spectral  response  accelerations.  The 
short-period  (0.2  second)  and  1  second  period  spectral  response  accelerations 
are  Ss  =  35.6  %g  and  Si  =  10.9  %g,  respectively.  A  copy  of  the  spectral 
response  accelerations  determined  from  the  website  is  included  in  Appendix  B. 

The  maps  are  based  on  5%  critical  damping  for  a  soil  site  Class  B  and  must  be 
factored  by  site  coefficients  and  2/3  to  obtain  a  design  earthquake  for  the  local 
site  conditions.  Per  FEMA  310,  Tables  3-5  and  3-6,  site  coefficient  Fv  =  2.36  and 
Fa  =  1.52.  This  results  in  a  design  short-period  spectral  response  acceleration 
parameter  SDS  =  2/3  Fa  Ss  =  0.36g,  and  a  design  one  second  period  spectral 
response  acceleration  parameter  SD1  =  2/3  Fv  Si  =  0.1 7g. 

Per  FEMA  310,  Table  2-1,  the  region  of  seismicity  is  designated  as  moderate  for 
the  SDS  parameter  >  0.1 67g  and  <  0.500g  and  as  moderate  for  the  SD1  parameter 
>  0.067g  and  <  0.200g.  This  results  in  a  moderate  region  of  seismicity. 

4.4  Building  Occupancy 

The  building  serves  as  an  office  and  current  occupancy  is  approximately  125 
people.  This  data  was  obtained  from  the  RVS  form  (See  Appendix  B). 

4.5  Historic  Significance 

Per  FEMA  273,  Section  1 .6.1.3,  a  building  is  historic  if  it  is  at  least  50  years  old 
and  is  listed  in  or  potentially  eligible  for  the  National  Register  of  Historic  Places 
and/or  a  state  or  local  register  as  an  individual  structure  or  as  a  contributing 
structure  in  a  district.  The  structure  was  constructed  in  1980,  which  results  in  a 
building  age  of  19  years.  The  structure  is  considered  not  to  have  any  historical 
significance. 


The  U.S.G.S.  Internet  site  http://geoha/arjs.cr.usgs.ttov7e<j/litml//.ipc(Hle.shtml 


alone  with  the  site  postal  zip  code  was  used  to 


accurately  determine  the  probabilistic  parameters. 


LIBRARY 


7 


DUtvinii  G'i  Hfccta  .siition 

Reclamation  Service  Center 


4.6  Risk  Analysis  Demand-to-Capacity  Ratio 

The  Risk  Analysis  Demand-to-Capacity  ratio  (DCR)  is  calculated  for  this  building 
using  the  draft  Methodology  "Risk  Analysis:  Prioritized  Ranking  of  Bureau 
Buildings  for  Seismic  Rehabilitation "  found  in  the  December  1998  revision  to  the 
Department  of  the  Interior  Plan  for  the  Implementation  of  Executive  Order  12941. 

A  Tier  1  analysis  (Report  Section  6.4. 1.2.1)  of  axial  stress  in  the  columns  of  the 
longitudinal  braced  bays  of  Building  Section  2  resulted  in  a  DCR  of  1 .5.  A  Tier2 
analysis  (Report  Section  7.1 .4.2.1  and  Section  7.1.5)  of  the  axial  stress  in  the 
columns  resulted  in  a  lowered  DCR  of  0.32.  During  the  Tier  2  evaluation  (Report 
Section  7.1.5),  a  typical  braced  connection  had  a  controlling  DCR  of  0.58. 


5.0  Assumptions 

The  testing  of  building  materials  to  determine  material  strengths  is  recommended  for 
every  FEMA  310  seismic  evaluation.  It  is  common  for  Building  Owners  to  decide  not  to 
perform  the  testing  because  of  the  significant  costs  associated  with  the  testing 
programs.  A  materials  testing  program  was  not  used  on  this  facility  during  the 
evaluation. 

5.1  Tier  1  Material  Strengths 

Default  material  properties  and  strengths  for  the  Tier  I  evaluation  are  outlined  in 
FEMA  310,  Section  2.2,  Commentary.  However,  material  properties  are  listed 
on  the  original  design  drawings  provided  (See  Appendix  A,  Figure  No.  14, 
''Structural  Notes",  "Design  Stresses")  and  these  material  strengths  were  used  in 
the  Tier  1  evaluation. 

5.1.1  Structural  Steel  Strength 

Structural  steel  plates,  angles,  and  columns  -  Yield  Strength, 

Fy  =  36,000  psi. 

Structural  steel  beams  and  channels  -  Yield  Strength,  Fy  =  50,000  psi. 

5.1.2  Bolt  Strength 

Bolts  for  steel  to  steel  connections  -  ASTM  A-325X. 

5.2  Tier  2  Material  Strengths 

FEMA  310,  Section  2.2  does  not  require  material  testing  and  does  not  allow  the 
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use  of  default  values  for  material  properties  for  a  Tier  2  Evaluation.  Material 
property  data  shall  be  obtained  from  building  codes  from  the  year  of  construction 
of  the  building  being  evaluated,  from  as-built  plans,  or  from  physical  tests. 

Per  FEMA  310,  Section  4. 2.4.4,  the  expected  strength  is  equal  to  1.25  times  the 
nominal  strength. 

5.2.1  Structural  Steel  and  Bolt  Strengths 

The  nominal  strengths  of  materials  used  during  the  Tier  2  evaluation  were 
the  same  as  those  used  in  the  Tier  1  evaluation.  These  values  are  based 
on  the  material  strength  shown  on  the  original  design  drawings.  Refer  to 
Report  Section  5.1  (Tier  1  Material  Strengths). 

5.2.2  Weld  Strength 

The  strength  of  weld  metal  was  not  shown  on  the  original  design 
drawings.  An  E60XX  (60,000  psi)  welding  electrode  was  assumed. 
Welding  rods  used  at  the  time  of  construction  could  have  been  E60XX  or 
E70XX  (70,000  psi). 


6.0  Tier  1  Screening  Phase 

The  building  was  designed  in  1978  and  constructed  in  1980.  Structural  notes  (See 
Appendix  A,  Figure  No.  14)  indicate  that  the  design  was  based  in  accordance  with  the 
1976  Uniform  Building  Code  (UBC),  which  is  prior  to  any  of  the  benchmark  years  (1988 
UBC)  for  Steel  Braced  Frame,  Building  Type  S2  listed  in  FEMA  310,  Section  3.2,  Table 
3-1. 


Foundation  and  geologic  site  hazards,  nonstructural,  and  structural  evaluation 
checklists  are  included  in  Appendix  C.  Check  list  items  and/or  deficiencies  associated 
with  the  checklists  and  Tier  1  evaluation  are  as  follows: 

6.1  Geologic  Site  Hazard  and  Foundation  Checklist 

6.1.1  Geologic  Site  Hazards 

6. 1.1.1  Liquefaction 

Conditions  of  “Liquefaction”  are  outlined  in  FEMA  310,  Section 
4.7.1 .1 .  Liquefaction  susceptible,  saturated,  loose  granular  soils 
that  could  jeopardize  the  building’s  seismic  performance  shall  not 
exist  in  the  foundation  soils  at  depths  within  50-feet  under  the 
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building  for  Life  Safety  and  Immediate  Occupancy. 

The  geotechnical  report  included  in  Appendix  B  does  not 
specifically  address  the  potential  for  liquefaction;  therefore,  the 
potential  for  the  failure  mode  is  not  completely  certain.  The 
checklist  item  is  therefore  considered  non-compliant. 

6.1.2  Condition  of  Foundations 

6. 1.2.1  Foundation  Performance 

Conditions  of  "Foundation  Performance"  are  outlined  in  FEMA  310, 
Section  4.7.2. 1 .  There  shall  be  no  evidence  of  excessive 
foundation  movement  such  as  settlement  or  heave  that  would 
affect  the  integrity  or  strength  of  the  structure. 

The  foundations  are  hidden  beneath  floor  coverings  and  are  not 
visible.  No  apparent  foundation  damage  was  noted  such  as 
heaved  floor  slab  and  there  was  no  visible  cracking  along  the 
exterior  foundation  walls.  The  checklist  item  was  considered 
compliant. 

6.2  Basic  Nonstructural  Checklist 

6.2.1  Ceiling  Systems 

6. 2. 1.1  Lay-In  Tiles 

Conditions  of  "Lay-In  Tiles"  are  outlined  in  FEMA  310,  Section 
4. 8. 2. 2.  Lay-in  tiles  used  in  ceiling  panels  located  at  exitways  and 
corridors  shall  be  secured  with  clips. 

The  ceiling  tiles  above  exit  corridors  and  stairways  are  not  secured 
to  the  suspended  ceiling  framework  with  clips.  The  structure  is 
non-compliant  with  respect  to  the  lay-in  tile  requirements. 

6. 2. 1.2  Support 

Conditions  of  "Support"  are  outlined  in  FEMA  310,  Section  4. 8. 2. 3. 
The  integrated  suspended  ceiling  system  shall  not  be  used  to 
laterally  support  the  tops  of  gypsum  board,  masonry,  or  hollow  clay 
tile  partitions. 

Many  of  the  gypsum  board  partitions  do  not  completely  extend  to 
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the  underside  of  the  deck  above.  "Demountable"  partitions  (See 
Appendix  A,  Photo  Nos.  13  and  14)  have  been  added  to  the 
structure  and  these  partitions  extend  only  to  the  bottom  of  the 
suspended  ceiling  system.  The  "demountable"  partitions  are 
constructed  of  interlocking  tongue  and  groove  gypsum  board 
panels.  The  tops  of  the  gypsum  board  partitions  that  do  not  extend 
to  the  deck  and  the  "demountable"  partitions  are  not  laterally 
supported.  The  structure  is  non-compliant  with  respect  to  support 
requirements. 

6.2.2  Light  Fixtures 

6.2.2. 1  Independent  Support 

Conditions  of  "Independent  Support"  are  outlined  in  FEMA  310, 
Section  4.8.3. 1 .  Light  fixtures  in  suspended  grid  ceilings  shell  be 
supported  independently  of  the  ceiling  suspension  system  by  a 
minimum  of  two  wires  at  diagonally  opposite  corners  of  the  fixtures. 

The  flourescent  light  fixtures  are  supported  in  the  suspended 
ceiling  track.  There  are  no  additional  wire  supports  on  the  light 
fixtures.  The  item  is  non-compliant  with  respect  to  independent 
support  requirements. 

6.2.3  Cladding  and  Glazing 

6.2.3. 1  Glazing 

Conditions  of  "Glazing"  are  outlined  in  FEMA  310,  Section  4. 8. 4. 9. 
Glazing  in  curtain  walls  and  individual  panes  over  16  square  feet  in 
area,  located  up  to  a  height  of  10  feet  above  an  exterior  walking 
surface  shall  be  laminated  annealed  or  heat  strengthened  safety 
glass  that  will  remain  in  frames  when  cracked. 

There  are  windows  that  exceed  16  square  feet  in  area  located 
adjacent  to  the  exterior  walkways  at  the  main  entrance  and  the 
auxiliary  entrance  on  the  west  side  of  the  building.  At  the  time  of 
the  on-site  inspection,  the  type  of  glass  was  not  identified  and  the 
frame  details  could  not  be  verified.  The  building  specifications 
were  not  available  at  the  time  of  this  report  and,  therefore,  it  was 
not  possible  to  determine  the  type  of  glass  and  frame  details  which 
were  originally  specified.  The  checklist  item  was  therefore 
considered  non-compliant. 


6.2.4  Masonry  Veneer 

6.2.4. 1  Shelf  Angles 

Conditions  of  "Shelf  Angles"  are  outlined  in  FEMA  310,  Section 
4.8.5. 1 .  Masonry  veneer  shall  be  supported  by  shelf  angles  or 
other  elements  at  each  floor  above  the  first  floor. 

The  typical  architectural  building  details  shown  on  the  design 
drawing  (See  Appendix  A,  Figure  Nos.  6,  7,  and  8)  do  not  show  a 
shelf  angle  or  support  at  the  second  floor  level.  It  was  not  possible 
to  observe  or  verify  the  presence  of  shelf  angles  at  the  second  floor 
level  during  the  field  investigation.  The  checklist  item  was  therefore 
considered  non-compliant. 

6. 2.4. 2  Ties 

Conditions  of  "Ties"  are  outlined  in  FEMA  310,  Section  4. 8. 5. 2. 
Masonry  veneer  shall  be  connected  to  the  back-up  with  corrosion- 
resistant  ties.  The  ties  shall  have  a  spacing  of  equal  to  or  less  that 
36-inches  for  Life  Safety  and  24-inches  for  Immediate  Occupancy 
with  a  minimum  of  one  tie  for  every  2  2/3  square  feet. 

The  typical  architectural  building  details  shown  on  the  design 
drawing  (See  Appendix  A,  Figure  Nos.  6,  7,  and  8)  do  not  show  the 
spacing  or  the  type  of  ties  used  to  attach  the  brick  veneer.  It  was 
not  possible  to  observe  the  ties  during  the  field  investigation  due  to 
their  location  within  the  walls.  The  checklist  item  was  therefore 
considered  non-compliant. 

6. 2.4. 3  Weakened  Planes 

Conditions  of  "Weakened  Planes"  are  outlined  in  FEMA  310, 
Section  4. 8. 5. 3.  Masonry  veneer  shall  be  anchored  to  the  back-up 
at  weakened  planes  such  as  at  the  locations  of  flashing. 

The  typical  architectural  building  details  shown  on  the  design 
drawing  (See  Appendix  A,  Figure  Nos.  6,  7,  and  8)  do  not  clearly 
show  the  presence  of  masonry  veneer  anchors  at  weakened 
planes  caused  by  flashing  and  other  conditions.  It  was  not  possible 
to  observe  the  location  of  these  ties  during  the  field  investigation. 
The  checklist  item  was  therefore  considered  non-compliant. 
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6.2.5  Building  Contents  and  Furnishings 
6.2.5. 1  Tall  Narrow  Contents 

Conditions  of  "Tall  Narrow  Contents"  are  outlined  in  FEMA  310, 
Section  4.8.1 1.1.  Contents  with  a  height-to-depth  ratio  greater  than 
3  for  Immediate  Occupancy  and  4  for  Life  Safety  shall  be  anchored 
to  the  floor  slab  or  adjacent  walls. 

The  building  contains  tall  narrow  bookshelf  and  storage  cabinet 
units  which  are  approximately  17-inches  deep  and  78-inches  high. 
This  produces  a  height-to-depth  ratio  of  4.6  which  is  non-compliant 
with  the  acceptance  criteria  (See  Appendix  A,  Photo  Nos.  12 
and  13). 

6.3  Supplemental  Nonstructural  Checklist 

A  supplemental  nonstructural  checklist  was  not  prepared.  This  checklist  is  not 
required  by  FEMA  310,  Section  3.3,  Table  3-2  for  a  Life  Safety  performance  level 
in  moderate  seismic  area. 

6.4  Basic  Structural  Checklist 

The  building  is  located  in  a  moderate  seismic  zone  and  is  designated  with  a  Life 
Safety  performance  level.  FEMA  310,  Section  3.3,  Table  3-2  requires  that  a 
basic  structural  checklist  be  prepared.  A  CBT  S2  (Steel  Braced  Frame  with 
Rigid  Diaphragms)  basic  structural  checklist  was  prepared  per  the  requirements 
of  FEMA  310,  Section  3.3. 

In  order  to  effectively  complete  the  "Quick  Checks"  embedded  within  the 
structural  checklists,  weights  and  seismic  force  data  is  required.  As  documented 
in  Appendix  D,  Excel  Files  BOISDOPT.XLS  and  BOISEDOWT.XLS,  the  following 
loads3  were  calculated  and  used  in  the  evaluation: 

Building  Section  1 : 

Roof  Diaphragm  and  Support  Beams  130,000  lbs. 

Walls  &  Columns  Attributable  to  Roof  Diaphragm4  85,000  lbs. 

Partitions  Attributable  to  Roof  Diaphragm3  4  21 ,840  lbs. 


Rounded. 

Weight  is  based  on  50%  of  element  weight. 
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Building  Section  2: 

Roof  Diaphragm  and  Support  Beams 
Walls  &  Columns  Attributable  to  Roof  Diaphragm  3 
Partitions  Attributable  to  Roof  Diaphragm3,4 
Second  Floor  Diaphragm 

Walls  &  Columns  Attributable  to  Second  Floor  Diaphragm3 
Partitions  Attributable  to  Second  Floor  Diaphragm3,5 
Dead  weight  of  building  1 

Snow  (effective) 

Total  Seismic  Weight  of  Building  1 


340,000 

lbs. 

220,000 

lbs. 

60,480 

lbs. 

680,000 

lbs. 

282,000 

lbs. 

120.960 

lbs. 

940,280 

lbs. 

0 

lbs. 

940,280 

lbs. 

Even  though  it  is  not  explicitly  defined  in  the  Handbook  for  calculating  the 
pseudo  lateral  force,  as  part  of  normal  practice,  all  of  the  at-grade  weight  and 
half  of  the  first-story  wall  weight  was  omitted  in  the  analysis  of  the  seismic 
diaphragm  loads  [5].  It  is  assumed  that  the  seismic  shear  force  from  the 
remaining  half  of  the  total  wall  weight  passes  directly  to  the  foundation  without 
stressing  the  wall  and  column  elements  and  does  not  transfer  this  weight  into  the 
lateral  restraint  system. 


FEMA  310,  Section  3.5.2. 1  and  Section  4. 2.4. 2,  indicates  that  if  the  full  design 
snow  load  is  greater  than  30  psf,  the  effective  snow  load  is  equal  to  either  70 
percent  of  the  full  design  snow  load  or,  where  conditions  warrant  and  approved 
by  the  regulatory  agency,  not  less  than  20  percent  of  the  full  design  snow  load 
shall  be  included  in  the  total  seismic  weight.  The  minimum  design  snow  load  for 
the  City  of  Boise  is  25  pounds  per  square  foot.  This  value  was  obtained  from  the 
City  of  Boise  Building  Department  at  (208)  384-3802.  The  original  design  load 
for  the  roof  is  30  pounds  per  square  foot.  This  value  is  shown  on  the  original 
design  drawing  (See  Appendix  A,  Figure  No.  14).  The  higher  value  of  30  pounds 
per  square  foot  was  considered  for  this  report.  It  was  concluded  that  the  seismic 
weight  did  not  include  any  effective  snow  load. 

Per  FEMA  310,  Section  3.5.2,  the  results  of  the  Tier  1  pseudo  lateral  force  and 
parameter  calculations  are  as  follows  (See  Appendix  D,  MathCad  file 
BOISDOT1.MCD): 


Transverse  Longitudinal 

Design  short-period  SRA  *,  SDS . 

Design  1  second  period  SRA,  SD1 . 

Period  coefficient,  Ct . 

Fundamental  period  of  building,  seconds 


0.36g .  0.36g 

0.1 7g .  0.17g 

0.030  .  0.030 

0.352  .  0.352 


Based  on  minimum  partition  load  required  by  FEMA  310,  Section  3.5.2. 1 . 
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SRA  at  fundamental  natural  period,  Sa . 0.36g . 0.36g 

Modification  factor,  C . 1.2 . 1.2 

Pseudo-lateral-force  factor  (C  Sa) .  0.432  .  0.432 

Building  Sect.  1  total  seismic  weight,  (lbs.) .  236,840  .  236,840 

Building  Sect.  1  pseudo  lateral  force,  (lbs.)  (V  =  C  SaW)....  102,203  .  102,203 

Building  Sect.  2  total  seismic  weight,  (lbs.) .  1,703, 440. ...1,703, 440 

Building  Sect.  2  pseudo  lateral  force,  (lbs.)  (V  =  C  SaW) .  735,084 . 735,084 

*  SRA:  Spectral  Response  Acceleration 


6.4.1  Steel  Braced  Frames 


The  following  items  and/or  deficiencies  were  identified  for  the  steel  braced 
frames  in  the  transverse  and  longitudinal  direction  using  the  basic 
structural  checklist  for  Building  Type  S2--Steel  Braced  Frames  with  Stiff 
Diaphragms. 

6.4. 1.1  Building  System 

6.4. 1.1.1  Weak  Story 

Conditions  of  "Weak  Story"  are  outlined  in  FEMA  310, 
Section  4. 3. 2.1.  The  strength  of  the  lateral-force-resisting- 
system  in  any  story  shall  not  be  less  than  80%  of  the 
strength  in  an  adjacent  story,  above  or  below,  for  Life  Safety 
and  immediate  Occupancy. 

The  strength  of  the  second  story  braces  (5-inch-diameter 
standard  pipe)  is  77%  of  the  strength  of  the  first  story  braces 
(6-inch-diameter  standard  pipe).  The  building  is  non- 
compliant  with  this  criteria. 

6.4. 1.2  Lateral  Force  Resisting  System 

6. 4. 1.2.1  Axial  Stress  Check 

Conditions  of  "Axial  Stress  Check"  are  outlined  in  FEMA 
310,  Section  4.4.1 .3.2.  The  axial  stress  due  to  gravity  loads 
in  columns  subjected  to  overturning  forces  shall  be  less  than 
0.1  Fy  for  Life  Safety  and  Immediate  Occupancy.  Alternately, 
the  axial  stress  due  to  overturning  forces  alone,  calculated 
using  the  Quick  Check  Procedure  of  Section  3. 5. 3. 6,  shall 
be  less  than  0.30Fy  for  Life  Safety  and  Immediate 
Occupancy. 
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The  columns  in  the  longitudinal  and  transverse  braced 
frames  of  both  Building  Section  1  and  Section  2  do  not  meet 
the  gravity  load  acceptance  criteria.  The  columns  in  the 
longitudinal  and  transverse  braced  bays  of  Building 
Section  1  and  the  columns  in  the  transverse  braced  frames 
of  Building  Section  2  do  meet  the  alternative  overturning 
load  criteria  permitted  by  FEMA  310,  Section  4.4. 1.3. 2.  The 
columns  in  the  longitudinal  braced  frames  of  Building 
Section  2  do  not  meet  the  alternate  overturning  load  criteria. 
The  DCR  for  the  columns  in  the  longitudinal  braced  frames 
of  Building  Section  2  is  1.5  (See  Appendix  D,  MathCad  file 
BOISDOT1.MCD).  The  building  is  therefore  non-compliant 
with  respect  to  axial  stress  check  criteria  in  the  columns. 

6.4. 1.2. 2  Redundancy 

Conditions  of  "Redundancy"  are  outlined  in  FEMA  310, 
Section  4.4.3. 1 .1 .  The  number  of  lines  of  braced  frames  in 
each  principal  direction  shall  be  greater  than  or  equal  to  2 
for  Life  Safety  and  Immediate  Occupancy.  The  number  of 
braced  bays  in  each  line  shall  be  greater  than  2  for  Life 
Safety  and  3  for  Immediate  Occupancy. 

The  number  of  braced  frames  in  each  principal  direction  is 
greater  than  two.  The  number  of  braced  bays  in  each  line  is 
typically  one.  The  building  is  non-compliant  with  respect  to 
redundancy  criteria. 

6.5  Supplemental  Structural  Check  List 

The  building  is  designated  to  have  a  Life  Safety  performance  level  and  per 
FEMA  310,  Table  2-1,  the  region  of  seismicity  is  moderate.  Per  FEMA  310, 
Section  3.3,  Table  3-2  a  supplemental  structural  check  lists  is  not  required  for  a 
structure  in  a  moderate  region  of  seismicity  with  a  Life  Safety  performance  level. 


7.0  Deficiency-Only  Tier  2  Analysis 

Per  FEMA  310,  Section  4.1 ,  a  Full-Building  Tier  2  analysis  and  evaluation  of  the 
adequacy  of  the  lateral-force-resisting  system  shall  be  performed  for  all  buildings 
designated  as  "T2"  per  FEMA  310,  Section  3.4,  Table  3-3.  A  CBT  of  S2  in  a  moderate 
region  of  seismicity  has  a  "No  Limit"  designation  which  indicates  that  the  building  does 
not  require  a  Full-Building  Tier  2  analysis. 
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Per  FEMA  310,  Section  4.1 ,  the  design  professional  may  choose  to  perform  a 
“Deficiency-Only”  Tier  2  analysis  that  addresses  only  deficiencies  identified  in  the  Tier  1 
Screening  Phase  Evaluation. 

A  Deficiency-Only  Tier  2  evaluation  of  the  braced  frames  is  required  due  to  the 
deficiencies  identified  in  the  Tier  1  Screening  Phase  Evaluation  presented  in  Report 
Section  6.4  (Basic  Structural  Checklist). 

7.1  Linear  Static  Procedure 

The  Linear  Static  Procedure  (LSP)  from  FEMA  310,  Section  4.2.2. 1,  was  used  in 
the  evaluation.  The  LSP  was  performed  as  required  by  the  Procedures  of 
Sections  4.3  through  4.6. 

7.1.1  Loading 

The  pseudo  lateral  force  was  calculated  for  both  the  transverse  and 
longitudinal  directions  using  FEMA  310,  Section  3. 5. 2.1,  Equation  3-1. 
The  story  shear  forces  were  calculated  using  FEMA  310,  Section 
4.2.2. 1 .2,  Equation  4-2.  The  Tier  2  pseudo  lateral  force  and  parameter 
calculations  are  as  follows  (See  Appendix  E,  MathCad  file 
BOISDOT2.MCD): 


Transverse  Longitudinal 


Design  short-period  SRA  *,  SDS . 0.36g .  0.36g 

Design  1  second  period  SRA,  SD1 .  0.1 7g .  0.1 7g 

Period  coefficient,  Ct .  0.030  .  0.030 

Fundamental  period  of  building,  seconds .  0.352  . 0.352 

SRA  at  fundamental  natural  period,  Sa .  0.36g .  0.36g 

Modification  factor,  C .  1.2 .  1.2 

Pseudo-lateral-force  factor  (C  Sa) .  0.432  .  0.432 

Section**  1  total  seismic  weight,  (lbs.) .  236,840  .  236,840 

Section**  1  pseudo  lateral  force,  (lbs.)  (V  =  C  SaW)  102,203  .  102,203 

Section**  2  roof  seismic  weight,  (lbs.) .  620,480....  620,480 

Section**  2  floor  seismic  weight,  (lbs.) .  1 ,082,960... .1 ,082,960 

Section**  2  total  seismic  weight,  (lbs.) .  1 ,703,440. ...1 ,703,440 

Section**  2  pseudo  lateral  force,  (lbs.)  (V  =  C  SaW)  735,084 . 735,084 


*  SRA:  Spectral  Response  Acceleration 

**  Building  Section 


7.1.2  Modeling 

Planar  frame  mathematical  models  were  developed  in  accordance  with 
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FEMA  310,  Section  4.2.3  (See  Appendix  E,  STAAD  Files 
BOISDOL2.ANL,  BOISDOT2.ANL,  and  BOISDOL1  .ANL).  Typical 
transverse  and  longitudinal  braced  frames  were  used  for  the  analysis. 

The  structure  is  considered  as  having  a  rigid  diaphragm  at  the  second 
floor  level.  FEMA  310,  Section  4.2.3. 1  and  Section  4. 2. 3. 2  requires  that 
torsional  effects  be  taken  into  account  when  modeling  a  structure  with 
rigid  diaphragms.  The  amount  of  eccentricity  caused  by  the  difference 
between  the  center  of  mass  of  the  structure  and  the  center  of  gravity  of 
the  lateral-force-resisting  system  is  minimal.  The  eccentricity  is 
approximately  2%  to  4%.  A  torsional  analysis  was  not  made  based  on  the 
small  eccentricities  involved.  In  lieu  of  the  torsional  analysis,  the  seismic 
forces  were  conservatively  increased  by  20%  to  account  for  this  minor 
eccentricity  for  transverse  frames  in  Building  Section  2. 

The  structure  is  considered  as  having  a  flexible  diaphragm  at  the  roof 
level.  The  flexible  diaphragm  at  the  roof  level  does  not  induce  additional 
horizontal  forces  to  the  lateral-force-resisting  system  due  to  torsional 
effects.  Actual  and  accidental  torsional  effects  were,  therefore,  not 
considered  for  this  part  of  the  evaluation.  The  diaphragm  is  considered 
flexible  which  allows  the  seismic  mass  to  be  assigned  on  the  basis  of 
tributary  area,  per  FEMA  310,  Section  4. 2. 3.4.  Vertical  acceleration  was 
not  considered,  per  FEMA  310,  Section  4. 2. 3. 6. 

7.1.3  Acceptance  Criteria 

Component  gravity  loads  were  calculated  for  both  the  transverse  and 
longitudinal  braced  frames  in  accordance  with  FEMA  310,  Section  4. 2.4. 2, 
using  load  case  combination  Equations  4-6  and  4-7.  The  horizontal 
diaphragm  dead  loads  and  actual  partition  loads  were  used  for  calculating 
the  tributary  frame  dead  load.  The  gravity  wall  dead  load  was  not  used  in 
the  frame  modeling  being  that  the  vertical  loads  are  transferred  directly  to 
the  foundations  (See  Appendix  A,  Figure  No.  14).  The  actual  floor  live 
load  for  Building  Section  2  was  not  calculated,  but  field  observations  and 
engineering  judgment  deemed  that  the  effective  floor  live  load  would  be 
sufficient. 

Component  actions  were  calculated  in  accordance  with  FEMA  310, 
Section  4. 2.4. 3,  which  included  gravity  loads  as  well  as  lateral  seismic 
forces. 

Component  strength  was  calculated  in  accordance  with  FEMA  310, 
Section  4. 2.4. 4. 

Per  FEMA  310,  Section  4. 2.4. 3,  component  actions  were  classified  as 
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either  deformation  controlled  or  force  controlled.  Element  flexural 
moments  and  axial  loads  in  braces  are  typically  a  deformation  controlled 
action  while  shear  forces  and  column  axial  loads  are  typically  force 
controlled  actions.  Calculations  for  reaction  strengths  of  connections  and 
joints  are  governed  by  deformation  controlled  actions.  The  final 
acceptance  criteria  was  based  on  the  requirements  of  FEMA  310,  Section 
4. 2.4. 5. 

7.1.4  Steel  Braced  Frames 

7. 1.4.1  Building  System 

7. 1.4. 1.1  Weak  Story 

Conditions  of  "Weak  Story"  are  outlined  in  FEMA  310, 
Section  4.3.2. 1.  The  strength  of  the  lateral-force-resisting- 
system  in  any  story  shall  not  be  less  than  80%  of  the 
strength  in  an  adjacent  story,  above  or  below,  for  Life  Safety 
and  Immediate  Occupancy. 

The  strength  of  Building  Section  2  second  floor  braces  (5- 
inch-diameter  standard  pipe)  is  77%  of  the  strength  of  the 
first  floor  braces  (6-inch-diameter  standard  pipe)  based  on 
the  Tier  1  screening  phase  evaluation  criteria. 

Tier  2  evaluation  is  to  perform  an  analysis  in  accordance 
with  the  procedures  in  Section  4.2.  The  story  strength  shall 
be  calculated,  and  the  adequacy  of  the  lateral-force-resisting 
elements  in  the  non-compliant  story  shall  be  checked  for  the 
capacity  to  resist  one  half  of  the  total  pseudo  lateral  force. 

The  vertical  distribution  of  seismic  forces  performed  during 
the  Tier  2  evaluation  determined  that  the  vertical  distribution 
factor  for  the  upper  story  is  0.525  (See  Appendix  E,  Mathcad 
file  BOISDOT2.MCD).  This  value  exceeds  the  minimum 
requirement  of  0.50.  The  evaluation  performed  under 
Report  Section  7. 1.4. 2.1  (Axial  Stress  Check)  and  Section 

7.1 .4.2.2  (Redundancy)  show  that  the  structure  story 
strength  is  compliant  using  the  higher  vertical  distribution 
factor  of  0.525.  The  structure  is  compliant  with  the  Tier  2 
evaluation  phase  weak  story  criteria. 
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7. 1.4. 2  Lateral-Force-Resisting  System 

7. 1.4. 2.1  Axial  Stress  Check 

Conditions  of  "Axial  Stress  Check"  are  outlined  in  FEMA 
310,  Section  4.4. 1.3. 2.  The  axial  stress  due  to  gravity  loads 
in  columns  subjected  to  overturning  forces  shall  be  less  than 
0.1  Fy  for  Life  Safety  and  Immediate  Occupancy.  Alternately, 
the  axial  stress  due  to  overturning  forces  alone,  calculated 
using  the  Quick  Check  Procedure  of  Section  3. 5.3.6,  shall 
be  less  than  0.30Fy  for  Life  Safety  and  Immediate 
Occupancy. 

The  columns  in  the  longitudinal  braced  bays  of  Building 
Section  2  did  not  meet  the  gravity  load  or  the  overturning 
load  criteria  under  the  Tier  1  screening  phase  evaluation. 

Tier  2  evaluation  is  to  perform  an  analysis  in  accordance 
with  the  procedures  in  Section  4.2.  The  gravity  and 
overturning  demands  for  non-compliant  columns  shall  be 
calculated  and  the  adequacy  of  the  columns  to  resist 
overturning  forces  shall  be  evaluated  using  the  m-factors  in 
Table  4-3. 

Columns  in  both  the  longitudinal  and  transverse  braced 
frames  of  Building  Section  1  and  Section  2  were  analyzed 
during  the  Tier  2  evaluation  phase.  The  DCR  of  all  columns 
were  less  than  one.  The  columns  are  compliant  with  Tier  2 
evaluation  phase  axial  stress  criteria. 

7. 1.4. 2. 2  Redundancy 

Conditions  of  "Redundancy"  are  outlined  in  FEMA  310, 
Section  4. 4. 3.1 .1 .  The  number  of  lines  of  braced  frames  in 
each  principal  direction  shall  be  greater  than  or  equal  to  2 
for  Life  Safety  and  Immediate  Occupancy.  The  number  of 
braced  bays  in  each  line  shall  be  greater  than  2  for  Life 
Safety  and  3  for  Immediate  Occupancy. 

The  number  of  braced  frames  in  each  principal  direction  is 
greater  than  two.  The  number  of  braced  bays  in  each  line  is 
typically  one  or  none.  The  building  is  non-compliant  with 
respect  to  redundancy  under  the  Tier  1  screening  phase 
evaluation  criteria. 
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Tier  2  evaluation  is  to  perform  an  analysis  in  accordance 
with  the  procedures  in  Section  4.2.  The  adequacy  of  all 
elements  and  connections  in  the  braced  frames  shall  be 
evaluated.  Existing  braces  in  both  the  longitudinal  and 
transverse  braced  frames  of  Building  Section  1  and  Section 
2  were  evaluated  during  the  Tier  2  analysis.  The  DCR  of  all 
braces  were  less  than  one.  The  structure  is  compliant 
based  on  Tier  2  evaluation  phase  redundancy  criteria. 

7.1.5  Demand-to-Capacity  Ratios 

The  DCR  for  the  various  elements  as  determined  by  the  Tier  2  evaluation 
analysis  are  as  follows: 


CONTROLLING 


ELEMENT- 

LOAD 

ACTION 

DCR 

First  Story  Longitudinal  Brace  (Section*  2) . 

..  Axial . 

....  Deformation  .. 

.  0.32 

Second  Story  Longitudinal  Brace  (Section*  2) 

..  Axial  .... 

....  Deformation  .. 

.  0.26 

First  Story  Longitudinal  Column  (Section*  2) .. 

..  Axial . 

....  Force . 

. 0.32 

Typical  Brace  Connection . 

..  Axial  .... 

....  Force . 

. 0.58 

First  Story  Transverse  Brace  (Section*  2) . 

...  Axial  .... 

....  Deformation  . 

. 0.41 

Second  Story  Transverse  Brace  (Section*  2) . 

...  Axial  .... 

. Deformation  . 

.  0.29 

First  Story  Transverse  Column  (Section*  2) .... 

...  Axial  .... 

. Force . 

. 0.32 

Longitudinal  Brace  (Section*  1) . 

...  Axial  .... 

. Deformation 

.  0.16 

Longitudinal  Column  (Section*  1) . 

...  Axial  .... 

. Force . 

. 0.06 

‘Building  Section 


8.0  Tier  3  Detailed  Evaluation  Phase 

A  Tier  3  evaluation  shall  be  performed  either  for  the  entire  building  after  the 
requirements  of  FEMA  310,  Chapter  2,  have  been  met  or  for  those  elements  identified 
to  be  deficient  in  a  Tier  1  or  Tier  2  Evaluation.  There  were  no  contractual  requirements 
to  conduct  a  Tier  3  Evaluation  and,  therefore,  none  was  performed. 


9.0  Deficiencies  And  Mitigation  Recommendation 

The  rehabilitation  recommendations  presented  in  this  section  of  the  report  are  not  the 
only  feasible  options  and  should  not  eliminate  other  viable  options  from  consideration. 
The  recommendations  will  deal  only  with  major  cost  issues  needed  for  the  building  to 
exhibit  an  acceptable,  pre-established  performance  level.  It  will  not  address  the  more 
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complete  and  detailed  analyses  and  designs  required  in  a  rehabilitation  design 
document,  such  as  the  FEMA  273  [2]  Guidelines. 

9.1  Foundation  And  Geologic  Site  Hazard 

During  the  Tier  1  screening  phase  evaluation,  the  following  foundation  and 

geological  items  and/or  deficiencies  were  identified  (See  Report  Section  6.1): 

•  Per  conditions  of  “Liquefaction”  as  outlined  in  FEMA  310,  Section  4.7.1 .1 , 
and  Report  Section  6. 1.1.1,  liquefaction  could  not  properly  be  investigated 
within  the  scope  of  this  report  because  the  geotechnical  report  provide  did 
not  address  this  condition.  Recommend  that  BLM  further  investigate  the 
checklist  item  of  liquefaction.  A  geotechnical  engineer  should  be 
consulted  regarding  this  checklist  condition. 

9.2  Non-Structural 

During  the  Tier  1  screening  phase  evaluation,  the  following  deficiencies  were 

identified  (See  Report  Sections  6.2). 

•  Per  conditions  of  "Lay-In  Tiles"  as  outlined  in  FEMA  310,  Section  4. 8. 2. 2. 
There  are  lay-in  ceiling  tiles  used  in  ceiling  panels  located  at  exitways  and 
corridors  that  are  not  secured  with  clips.  These  ceiling  tiles  can  fall  from 
the  tracks  and  obstruct  the  exitways  and  corridors.  Recommend  that  the 
ceiling  tiles  be  properly  attached  to  the  ceiling  track  system. 

•  Per  conditions  of  "Support"  as  outlined  in  FEMA  310,  Section  4. 8. 2. 3. 
There  are  gypsum  board  partitions  and  "demountable"  partitions  that  do 
not  completely  extend  to  the  underside  of  the  deck  above.  The  tops  of 
these  partitions  are  not  laterally  braced.  Recommend  that  these  partitions 
be  laterally  anchored  to  the  bottom  surface  of  the  floor  deck  or  roof  deck 
above. 

•  Per  conditions  of  "Independent  Support"  as  outlined  in  FEMA  310,  Section 
4.8.3. 1 .  Flourescent  light  fixtures  are  supported  in  the  suspended  ceiling 
track  with  no  additional  wire  supports  on  the  light  fixtures.  Recommend 
that  the  light  fixtures  be  properly  anchored. 

•  Per  conditions  of  "Glazing"  as  outlined  in  FEMA  310,  Section  4. 8.4. 9. 

The  type  of  glass  was  not  identified  and  the  frame  details  could  not  be 
verified.  Recommend  that  these  items  be  verified  and  that  seismic  hazard 
mitigation  be  performed  as  required. 

•  Per  conditions  of  "Shelf  Angles"  as  outlined  in  FEMA  310,  Section  4.8.5. 1 . 
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The  presence  of  masonry  veneer  shelf  angles  at  the  second  floor  level 
was  not  verified.  Recommend  that  BLM  verify  the  presence  or  absence  of 
shelf  angles  and  that  seismic  hazard  mitigation  be  performed  as  required. 
This  may  require  the  removal  of  some  mortar  from  between  the  bricks. 

•  Per  conditions  of  "Ties"  as  outlined  in  FEMA  310,  Section  4. 8. 5. 2.  The 
spacing  and  type  of  masonry  ties  was  not  verified.  Recommend  that  BLM 
investigate  the  type  and  location  of  masonry  ties  and  that  seismic  hazard 
mitigation  be  performed  as  required.  This  may  require  the  removal  of 
some  mortar  from  between  the  bricks  and/or  removal  of  several  bricks. 

•  Per  conditions  of  "Weakened  Planes"  as  outlined  in  FEMA  310,  Section 
4. 8. 5. 3.  The  presence  of  masonry  veneer  anchors  at  potential  weakened 
planes  was  not  verified.  Recommend  that  BLM  investigate  the  structure 
for  this  item.  This  may  require  the  removal  of  some  mortar  from  between 
the  bricks  and/or  removal  of  several  bricks. 

•  Per  conditions  of  "Tall  Narrow  Contents"  as  outlined  in  FEMA  310,  Section 
4.8.1 1.1.  There  are  bookshelf  and  storage  cabinet  units  that  do  not  meet 
the  height-to-depth  ratio  acceptance  criteria.  These  items  can  tip  over  if 
they  are  not  anchored  to  resist  overturning  forces.  Recommend  that 
these  items  be  properly  attached  to  the  structure. 

9.3  Structural 

The  Tier  2  Deficiency-Only  Evaluation  (See  Report  Section  7.0)  determined  that 
the  deficiencies  determined  during  the  Tier  1  basic  structural  screening  phase 
evaluation  (See  Report  Sections  6.4)  were  compliant.  There  are  no  structural 
deficiencies  that  require  remediation. 


1 0.0  Cost  of  Mitigation 

Cost  estimate  work  sheets  are  included  in  Appendix  H  (See  Lotus  file  BOISDOE.WK4). 
Cost  are  reported  by  compliance  categories,  and  are  as  follows: 

10.1  Structural 

There  were  no  structural  deficiencies  identified  in  Report  Sections  6.4,  6.5  and 
7.0.  A  cost  estimate  for  structural  deficiencies  was  not  prepared. 

10.2  Foundation  and  Geologic 

Foundation  and  Geologic  deficiencies  are  identified  in  Report  Section  6.1  and 
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summarized  in  Report  Section  9.1. 

The  cost  of  performing  further  investigations  pertaining  to  liquefaction  of  the 
foundation  have  not  been  included  in  the  attached  cost  estimate. 

10.3  Non-Structural 

Non-structural  deficiencies  are  identified  in  Report  Sections  6.2,  6.3  and 
summarized  in  Report  Section  9.2. 

The  nonstructural  deficiencies  identified  were  not  quantified  and,  therefore,  a 
$3. 30/square  foot  estimate  was  prepared  in  accordance  with  ICSSC  TR-17 
handbook  [6].  This  results  in  a  non-structural  upgrade  cost  of  $  120,000  . 

10.4  Finishing 

There  is  no  structural  mitigation  required  and  therefore,  no  additional  finishing 
costs  are  considered.  A  cost  estimate  for  finishing  is  not  included. 
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Appendix  A  --  Photos  and  Figures 


Photo  No.  1 


South  elevation  showing  the  main  entrance  to  the  building. 


Photo  No.  2  -  View  of  the  west  end  of  the  south  elevation 


Photo  No.  3  -  East  elevation  of  building. 


Photo  No.  4  -  North  elevation  of  building 


Photo  No.  5  -  Exit  on  north  side  of  building. 


Photo  No.  6  -  Roof  drain  and  built-up  roof  with  gravel  surfacing. 


Photo  No.  7  -  Typical  view  of  steel  bracing  visible  on  the  interior  of  building 


Photo  No.  8  -  Another  view  of  bracing  and  column  visible  on  the  interior 
of  the  building.  The  columns  and  braces  are  pipe  sections. 


Photo  No.  9  -  Typical  connection  of  beam,  diagonal  brace,  and  column 
visible  above  the  suspended  ceiling  system. 


Photo  No.  10  -  View  showing  suspended  ceiling  tile  system  and 

flourescent  light  over  stairway. 


Photo  No.  1 1  -  View  of  suspended  ceiling  tile  system  and  skylight  over 
corridor  in  the  single  story  level  of  the  building. 


Photo  No.  12  -  Typical  tall  slender  bookshelf  unit. 


Photo  No.  13  -  Another  view  of  bookshelf  unit  and  "demountable"  partitions. 


Photo  No.  14  -  View  of  "demountable"  partition  with  channel  cap  at 
the  suspended  ceiling  level  and  a  standard  gypsum  board 
partition  extending  above  the  suspended  ceiling. 
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recommended 

APPROVED. 


jt£zsu^e  s^f 


SCA(|E  (.1  I  V**Jy 


DATE_ JllH£.  |-i~1^>  |  SHEET^10E-^ 


drawing  no.  ml-  4.»->  -  tit£»l  1  r'l 


•  H*t  «*•  Ml 
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•  ««(  «•*  M* 


USER 


USER 


3T^UC-TUre.AL  K^OTE^b 

I  PBBIO.U  U>AP3 : 

A.  Live.  LOADS  -  l-ROOf - _J0  F,  S .  p. 

EL  feCt'-lo"  2-pLOSR. 

GENERA! _ 65  RSr- 

CORRIDOR  \  STAIRS _ too  P.S.p 

B.  LATERAL  LOADS  —  1-SEtSMIC. - 20 Oh.  2. 

2-WIUD _ HP  P.S.f. 

DWAD  LOAD'S  - _ ACTUAL. 

building  COPE.S : 

A,  AC. I  SU*L  CODE. REQUIREMENTS  TOR  REINFORCED  fflNCRETE  (Atl  Ale.) 
D.  AC  1  CODE  OP  STAMDAltD  pfCAC-TICE.  (ACJ  SI 5) 

C.  CODE  OP  STANDARD  PRACTICE  TOR  STEEL-  BUILDINGS  4  BBPGASjAiSC 

D.  UNIFORM  OUILDIKJO,  CODE,  1?76(  I  CBO 

».  AMERICAN  WELDING  SOCIETY  C0DE.,DI.|-7& 
m  DESIGN  STRESSES  6 

A.  CONCRETE.  AT  EB  DAYS  (TYPE  ») _ _  _rV«  %000  P&.L 

B  WUUFbRqOfi,  VTBEL*.  (AVTM  61 5,  GRADE  +o) - -Pf^/OOft  FVI. 

C.  STRUCTURAL  STEEL  DRAMS  ADD  CHANNELS  _  _  _ _ fY*  BOpoo  f.4.1. 

REMAINDER  (PLATR-6  AN^USS  4  COLUMNS) _ pff  *$6,000  P.SL 

D.  BOLTS  -  1-ALL  K"t  UNLESS  NOTED. 

i-A-»07  bolts  m  wood  To  hoop,  metal  tb  wood 

4  ANCHOR.  BOLTS. 

J-A-325X  BOLTS  STEEL  To  STEEL  COMNtOTIONS. 
SOIL  BEARING  rRBSSUtRE; 

A  LEAD  load  PLUS  LNB  LOAD,  TDTAl - —  _C,000  ESt; 

&.  LOADING  Com  I  NATIONS  INCLUDING,  SEISMIC  LOAD--  — »,ooo  P.S.TT 

I  '* 

RSINTORCJUCj  STEEL. 

a  A  Cl  CODE  Of  STANDARD  PRACTICE  (ACI  S15)  TP  GOVERN  RpEICATIoN 
OF  ALL  REINFORCING  STEEL  UNLESS  SHOWN  OTHtlUOl*  ON  TCAi|>H4. 

B.  SEE  AppUCABL&  TADLC  |t>R  MINIMUM  Up  f»R  Bpl/Ct®*. 

VI  CONCRETE  cqyeRAGS.  POR  REINFORCING  STEEL-  ' 

A.  FOOTING,* - 5"  CLEAR  TO  SOIL 

tL  PEDESTALS - - - lj£  TO  TIES 

C.  iOXLLB  (opoSED  TC>  EARTH  Ofl  WSATHfct) _ 2."  UC  AS  SHOW* 

d.  WaLLs (not  eapobed  to  weather  or  in 

CONTACT  WITH  GROUND) _ */£ 

Yt  METAL  ROOF  peck  a  metal  structural  COMPOSITE  floor  deck 

a  METAL  PSCK  to  BE  1&“  GALVANIZED  deck. 

B.  STEEL  DECK  INSTITUTE  INTERMEDIATE.  RIB,  lYT'E.  ir  l£fc 
GAGE. 

c:  GALVANIZING  to  BE  LGrtT  COMMERCIAL  WEIGHT,  06  OR/PTX. 

D.  Weld  TO  BEAMS  AND  PROVIDE  WELDED  ORpJUTTOV)  fUWcH 
CONNECT  IOCS  BETWEEN  SHEETS  A*  REQUIRED  TO  FROVIDE 
DLApHRAM  shear.  CAPACITY  of  3?5^/LIN.FT. 

E.  IB -GAUGE. /ACETAL  DECKING  AS  SPRC-IHE-D  IB  THE.  MINIMUM 
ALLOWABLE.  MANUFACTURER  TO  IHCREASR.  GUAGe  IN  ANY  AREA 

.  WHERE.  Hl&  Ift-GA.  DECKING  »lU  NOT  MEET  THE  SHEAR 
REQUIREMENTS.  EXTRA  WBLDS  SAAY  BE  PROVIDED  IN  U&U 
op  INCREASING  THt  GAUGE  PROVIDED  MANUFACTURER  PROVIDE* 
TEST  DATA  OR  CALCULATIONS  SHOWING  THE  deck  umU.  Handle 

the  apRCinED  loads. 

«£-  sr&c/^/cst/vo/Jy  +04  &f<p<//4*Ate»/j} 
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ZAJ  s/a/O  /AAC/Z&2  7Z/f  COA/</<TAS/SA/C& 

•  da  caA/jfjPo>cj-7a/J  ce^rrj, 

FIGURE  Mo 
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PATE"  July  '170 


SHm^L2or J£L 


MAWINO  NO. 


VA-TQO-TISI  I  10BT 


MM  MM 
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PES>G.O  U>A DSi 

A.  Uve.  LOADS 

ELBC.I'-IQ*' 


i-Ro&f= - _jo  r,s.r. 

*- floor. 

•  GOOERAl _ cs  Rsr 

CORRIDOR  4.  STAIRS _ IOO  P.S.f, 

B.  latwaL  loads  -i-srismic - MiJt  a. 

a-wiuD _ ZD  p.s.p. 

DEAD  LOATOS  - _ ACTUAL 

BUILDING  COPE-S: 

A.  AC. I  BU*  CODE  REQUIREMENTS  FOR  REINFORCED  (DNCRETE  (ACl  ilft) 

B.  AC  I  CODt  OP  STA^OARO  PRACTICE.  (ACJ  ai5) 

C.  CODE  OP  STANDARD  PRACTICE  FOR  STEEL-  BUILDINGS  4  BBPfiAS,  AiSC 

D.  UNIFORM  ONlLDIWQ  CODE,  1774,  ICBO 
».  AMERICAN  IDELOIUG  SOCIETf  CODE,DI.|-7& 

m  DESIGN  STRESSES  i 

A.  CONCRETE  AT  Eft  CAYS  (TYPE  l) _ _  .Pc'*  AOOO  RS.L 

B  RWUF0RUN6,  STEEL*.  (AVTM  GIE,G«ADE  40) - -  _PY  *40,006  PKI 

c.  structural  steel  bums  aud  channels _ _.FY'«opaor.vi 

REMAINDER  (FLAT*-*  ANGLES  4.  COLUMNS) _ PT  “nSCjOOO  r.SkL 

D.  BOLTS  -  1-ALL  W+  UNLESS  NOTED. 

Z-A-107  BOLTS  |k>  WOOD  TO  LOOP,  METAL  TO  WOOD 
4-  ANCHOR.  BOLTS. 

J-A-32.VC  BOLTS  STEEL  fO  STEEL  CONNECT  IONS. 


y>\>-  spari^ 

A  DEAD  LOAD  PLUS  UVE  LOAD,  TOTAl - - C,OPO  PUT 

B.  lcmdiwg  com i nations  including  seismic  Loap _ _*,000  RS.r 


lINfOECiVXj 


STEEL 


A,  AO  COOS,  op  STANDARD  PRACTICE.  (AO  (US)  TP  G3VRRN  RPB<<<TI0O 

•  OF  ALL  REJNPSRON^  STEEL  UNLESS  SHOWN  OnttMUOISE  ON  CEAIOII^. 

B  SEE  applicable.  TABLE  |R>R.  MINIMUM  Up  pop.  sprats*. 

VI  CONCRETE  COVERAGE.  POR  REINPPRCIO^  STEEL  * 

A.  FOOTING,* - 5"  CLEAR.  TO  SOIL 

R.  PEDESTALS - - - l£  TO  TIES 

C.  iOaLLS  (OfOSED  TO  EARTH  Ofi  tOBATHEt) _ i."  SAC  AS  SHOWN 

D.  WALLS  (NOT  EXPOSED  TO  WEATHER  OR  in 


CONTACT  WITH  GROUND) . 


-*? 


07  Jtjf  COAJ^/i 


FOOT'  N  6  6  UNDER.  COLUMNS  ARE.  CEWT=EH-D. 
slab's  ON  GRADE  svi all  be  V*  THICK  uMTVr  6*6  10*. On  iOr.o 
UlOF;  EXCEPT  IN  THE  MECHANICAL  EQUIPMENT  ROOMS, 

SUBS  SHALL  BE  5"  thick  WITH  6x6  U)  2.1k  u)2.7  lOWF. 

ItJSULL  &*t/t  /%?  MPOX?  A70g/f0  luSO?£>  /VAC*  StA/iS- 

■fji/.  ZZP.  fiet/.  •  -o 'utJt  ^  J5  a jot&o  owjp/v/?* • 

~VTT 

SEE.  SHEET  65  FOE  SLAB  DETAILS.  - 

SEE  sHeet  a//  pop  AOC-HoR.  bolt  Details. 

AREAS  SHOION  KXAHK  ARE  •"  rHlCKBNED  sLABxf^fX^. 

EXCAVATlOKi  I 

a.  strip  suiiWNfi  SITE  TO  caL  cHe. 

b.  CONSTRUCT  FOOTINGS  REQUIRED  ON  OR.  IN 
THE  CALICHE  LAYGLK^DO  MCrf  PENETRATE 
CALICHE.  EXCAVATION  IN  CAL  CHE  TO  BE  AS 
CLOSE  TO  THE  NEAT  STRUCTURAL  LINES  AS 
POSSIBLE. 

C.  P/AC0  jS7SO'4/'i//3A L  r,LL  TO  €l€-7.  A^Z  -d".  CDHPLej* 
MJALL  Fp^S-  <®dO/'-/OV  f.OU3ia.UC J  SJ&4f.  f-ILL  Jo  a*y-a: 

■  XCAVATS-  and  construct  USWNIWS  sub¬ 
structure. 

e~  COMPLETE  STBVCJlt&i  pLL  TO  slab  blbvatioN.  s^v  satc  5. 
INDICATES  THICKNESS  OP  poOTING,.,  *»  •om&ul*  SH.  B? 


XL  METAL  ROOP  PECK  A  METAL  STRUCTURAL  COMPOSITE  FLOOR  PECK 

metal  deck  to  be  i>i“  galvanised  peck. 

B.  STEEL  DECK  INSTITUTE  INTERMEDIATE  RIB, TYPE  ME  L&. 

GAGE. 

c:  GALVANIZING  TO  be  LIGHT  COMMERCIAL  weight,  04  OE/FT* 

O.  WeLD  TO  BEAMS  AND  PROVIDE  WELDED  OR  BUTTON  fNWCH 
CONMKCTIOOS  BETWEEN  SHEETS  A*  REQUIRED  TO  rR0V)D£ 
LIAPHRAM  SHEAR.  CAPACITY  OP  375«$/lIM.FT, 

16-GAUGE/AETAL  DECKING  AS  SPECIFIED  IS  THE  MINIMUM 
ALLOWABLE.  MANUFACTURER  TO  IMCREAGE  GNAGC  IN  ANYAttA 
.  wHews.  His  1&-GA.  DECKING  WILL  NOT  MEET  THE  SHEAR 
requirements,  extra  wbLds  may  be  provided  in  Lieu 
op  INCREASING  THE  GAUGE  PROVIDED  IMOUTPCTURRR  PROVlt** 
TEST  Data  OR  CALCULATIONS  SHOWING  the  deck  umll  Hauou 
the  specifeo  loads* 

Sb-  sjFp  sn*c/p/c*t/-*o*Jy  7a/?  07f/a*J 


m  JOK!^ 

ML  A/t  AA/O  &t£/SAr/OAj  f  AJP<£  5Acr?*J 

- s/a?  - - - ‘ - 


ZAJ  777J  sfASO  /AACAV&3  TV?  fZ/V  COA/<*rA/A*A/e& 


1T/OA 

fef  < 


>A/  CeAATJ. 

B  /Vo 


INDICATES  PEDESTAL  REQUIRED.  BEE  DETAILS  BH. 64 

ru»w  elevations  indicates  bottom  op  pocrriNG,»KAt.*#pM, 
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DATE  July  '174 

OCAWINO  NO. 
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SIMILAR  CONNECTION  U JITH  T 6  5  00  COLUMN 
Single  angle  outside 

6 INtLE  ANGLE  inside 
TOR  poor  deck  6CE  MOTE  *4-  SH*3 
I  _  )  INDICATED  ft  cam  connection  detail 
elevation  on  low  root  plan  indicated  as 
plus  <r)  ano  minus (-)  are  top  of  steel 
elevations  measured  from  elevation  <sm 4". 

CC- 3  a)  INDICATES  THENl/MSr*OTVf'*i(  3' STUDS 
REQUIRED.  STUDS  ARE  TO  8E  LOCATED  DIRECT  LV 
Over  the  seam  web  and  equally  spaced 

ABOUT  MiOePAM  OF  THE  BRaM  f SEC  SPECS) 

A*^b*  indicates  The  bean  camber  required 
ifd  is  not  Shown  a/o  camber  IS  require d 

-  FLOOR  DECK  SHALL  BE  /  COMPOSI  Tf  FiOOR 

DECK  l/METAL  THlCKNeSS  NOT  LESS  THAN  0.  04-1A". 

SEE  SPECS  FOR  DETAILED  REQUIREMENTS 
•  REINFORCE  ?>T  RUCTt/RAE  SLABS  WITH  6*4- 

L/E.1,(uR.1UW.P.  FABRIC.SPLICES  SMALL  BE  NOT 
LESS  THAN  ONE  U HRE  SPACE  PLUS  2'  INANV 
DIRECTION. 

jopor  steel  floor  beam »,  girders  and 

ISfAMDRtLS  on  THE  2wO  Floor  Plan  IS  A  ' 

Ibelow  the  finished  floor  elevatiowot  B77-e' 

-  VERlFVAlL  OPENINGS  (SIZE  /  location;  G//PW 

mechanical  contractor 

-  OT’T’OS'fS  MMaJO  COVA/lfCftOAJS  AVOJ-  /AJO/CAJMO  - 

W/A/EF  ^.5  SSASO.  /2>  /  /+rf>j!VCMJI0A/ 

MS  0.&0  'B.  /urt^fooj-  O*  isr/ivcy-t//?*-. 

— * - __  iA/as<*r*s  /?'■£■  a.-  om  £><FCJf  sasm-. <•/■$ 

-  s/ae/s/'t/JiM  c  7/3 

-  ZI/lTEX/J/I’A/  g/S4S.  6r~  £>A  s*2  »  0'-//^“ 

I'PE^V/L  7?'/*.  /S  SOOT'S  rOOF  <5>/C  s./VCa/.  CMMff. 

-  T>f?ot/os  Z-  5  COA,y.  aaA  Mie  AOE/S  OM  S/PO'ty:  SOM.-O. 

-  /a/S/VZY  AS. -AAA  M£CA/<r  GO.  /7  S 'A/ Ai  5  {'  O  OA 

/-*/&  Zl/V  AOcrOM 


F/GUR&  No.  ts- 


united  states  department  of  the  interior 

BUREAU  OF  LAND  MANAGEMENT 
DIVISHOl)  Of*  E>J<3|ltiE£.£]llGj  PRUNE*.  6E|tVlCt  CD»T**. 

;.rtD.  fl00R4-  LOU)  ROOF  FRAMING,  Pl/iKi 
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Boise  district  on=»c-E_ 
e>c\£.E,  ID^rto — - 


DESIGNED 

DRAWNAV^7>y/g 
CHECKED  (^5^ 


RECOMMENDED 

recommence 
APPROVED* 


3ED 


SCALE  AS»  S./Ioili|5 


DATE  JULY  1976 


SHe(TjilOf i!2- 


e.lA'iYlHO  Np  yA  -  ^  o  o  -  <?  I  ft  I  1  104  *» 


GE.>OETCAL  tQPTE.S> 

1.  -  SIMILAR  CONNECTION  USITH  Tb  5  00  COLUMN 

2.  -  SINGLE  AHC,t£  OUTSIDE 

3.  -  bintiC  ANGLE  IMSIbC 

4  -  FOR  Hoor  DECK.  GEE  N0TE«4-  SH.*3 

5  —  1 _ I  indicate*  BEAM  CONNECTION!  DETAIL 

*  -  Elevation  on  low  root  plan  indicated  as 

PLUS  tr)  ANO  MINUS  (-)  ARE  TOP  OF  STEEL 
ELEVATIONS  MEASURED  FROM£iCVAT|OW  4". 
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Northern 

Engineering 
and  Testing,  Inc. 


370  Benjamin  Lane 
Box  7867 

Boise,  Idaho  83707 
(208]  377-2100 


June  5,  1986 


Bureau  of  Land  Management 
Idaho  State  Office 
3380  Americana  Terrace 
Boise,  Idaho  83706 

ATTENTION:  Mr.  Russ  Huskey 

SUBJECT:  Geotechnical  Investigation; 

Proposed  BLM  Warehouse  and 
Maintenance  Building;  Boise,  ID 


Gentl emen: 


At  your  request  and  in  accordance  with  your  Requisition  No. 
ID-940-RQ6- 116,  we  have  made  an  investigation  of  subsurface  foundation  and 
subgrade  soil  conditions  at  the  site  of  your  proposed  warehouse  and  mainten¬ 
ance  building  to  be  located  on  Commerce  Avenue  immediately  south  of  the  BLM 
District  Office  building  in  Boise,  Idaho. 

The  report  which  follows  describes  our  investigations,  summarizes 
our  findings  and  presents  our  recommendations. 

Subsoils  at  the  site  consist  of  thin  layers  of  lean  clay  underlain 
by  cemented  sandy  silt.  These  materials  are,  in  turn,  underlain  by  dense, 
poorly  graded  sandy  gravel  with  cobbles. 

Conventional  spread  footings  are  recommended  for  support  of  struc¬ 
tural  loads. 

In  order  for  you  to  better  understand  this  report  and  the  limita¬ 
tions  of  geotechnical  studies  with  respect  to  findings,  opinions,  and 
recommendations,  we  have  included  in  the  Appendix  an  information  sheet  on  this 
topic.  If  you  have  any  questions  regarding  this  report  or  if  we  can  be  of 
further  service,  please  contact  us  at  your  convenience. 
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BUREAU  OF  LAND  MANAGEMENT 
BOISE,  IDAHO 


PREPARED 

BY 

NORTHERN  ENGINEERING  AND  TESTING,  INC. 
BOISE,  IDAHO 


JUNE,  1986 
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INTRODUCTION 


The  purpose  of  this  investigation  was  to  obtain  information  con¬ 
cerning  subsurface  conditions  and  engineering  properties  of  the  subsoil  on 
which  to  base  recommendations  for  design  and  construction  of  foundations  and 
paved  areas  for  a  proposed  BLM  warehouse  and  a  maintenance  shop  facility  to  be 
located  on  Commerce  Avenue  immediately  south  of  the  BLM  District  office  in 
Boise,  Idaho. 

Preliminary  design  details  indicate  that  the  two  proposed  buildings 
will  consist  of  single-story,  slab-on-grade  construction.  Foundation  loads 
are  estimated  to  be  moderate  to  light.  The  proposed  facility  will  also  include 
new  pavement  to  be  constructed  between  the  two  structures  and  capable  of 
supporting  heavy  truck  traffic.  A  new  surface  water  disposal  system  will  be 
constructed  near  the  northeast  corner  of  the  site. 


SITE  INVESTIGATION 

After  a  careful  visual  inspection  of  the  site,  8  test  borings  were 
drilled  to  depths  varying  from  9.7  to  11.0  feet  at  locations  shown  on  the 
enclosed  Drawing  No.  86-1357-1.  Boring  locations  were  determined  by  tape 
measurement  from  a  north/south  trending  concrete  curb  along  the  east  side  of 
the  site  and  an  east/west  trending  fence  on  the  north  side  of  the  facility. 
Test  boring  elevations  were  determined  by  level  survey.  The  location  and 
elevation  of  the  borings  should  be  considered  accurate  only  to  the  degree 
implied  by  the  method  used. 

The  field  investigation  was  performed  under  the  direction  of  our 
field  engineer.  Continuous  logs  of  the  soil  conditions  were  recorded, 
standard  penetration  resistance  tests  made,  and  disturbed  and  undisturbed 
samples  obtained  during  the  field  exploration  program. 


LABORATORY  INVESTIGATION 


Samples  obtained  during  the  field  exploration  were  taken  to  the 
laboratory  where  they  were  carefully  inspected  and  visually  classified  in 
accordance  with  ASTM  D2487  which  is  based  on  the  Unified  Soil  Classification 
System.  A  chart  of  this  classification  system  is  shown  in  the  Appendix. 
Representative  samples  were  selected  for  tests  to  determine  engineering  and 
physical  properties  of  the  soils  in  accordance  with  ASTM  or  other  approved 
procedures. 


These  included: 


To  determine: 


Grain-size  distribution 


size  and  distribution  of  soil  parti¬ 
cles,  i.e.,  clay,  silt,  sand,  gravel. 
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These  included:  To  determine: 


Atterberg  limits .  the  consistency  and  stickiness,  as  well 

as  the  range  of  moisture  content  within 
which  the  material  is  workable. 

Natural  moisture .  moisture  content  representative  of 

field  conditions  at  time  sample  was 
taken. 


Results  of  all  field  and  laboratory  tests  are  summarized  on  the 
enclosed  test'  boring  logs  and  plates.  Sampling  and  testing  procedures  are 
further  described  in  the  Appendix. 


SITE  AND  SUBSOIL  CONDITIONS 


The  two  building  sites  are  currently  a  portion  of  a  large  graveled 
area  used  for  storage  of  trucks  and  miscellaneous  vehicles.  It  is  relatively 
flat  with  approximately  3  feet  of  relief  between  test  boring  locations  and  the 
ground  slopes  downward  from  south  to  north.  Geologically,  the  site  is  a 
portion  of  a  geologic  flood  plain  of  the  Boise  River.  The  subsurface  profile 
consists  of  this  layer  of  fill  overlying  natural  alluvial  soil.  The  fill, 
varying  in  thickness  from  0.4  to  3.0  feet,  was  encountered  in  all  the  test 
borings.  A  6-inch  layer  of  fill  was  also  encountered  in  Drill  Hole  6  at  a 

depth  of  4.5  to  5.0  feet.  In  this  location,  it  appears  that  the  test  boring 
extended  through  a  portion  of  an  undercut  trench  since  undisturbed  natural 
soils  were  encountered  above  and  below  the  fill  layer.  Natural  subsoils 

generally  consist  of  lean  clay  or  silty  clay  extending  to  depths  ranging  from 

1.7  to  4.5  feet.  This  is  underlain  in  almost  all  the  borings  by  cemented 
sandy  silt  extending  to  depths  ranging  from  4.0  to  9.0  feet.  Underlying  these 
materials  is  a  poorly  graded  gravel -sand  extending  to  the  maximum  depth 

explored  in  all  of  the  test  borings.  Individual  subsurface  layers  are 

described  in  more  detail  on  the  logs  in  the  Appendix  and  in  order  of 

increasing  depth  in  the  following  paragraphs. 

Fill  -  Fill  generally  consists  of  poorly  graded  gravel 
with  sand  and  cobbles  along  with  3/4  inch  crushed  base 

course  which  has  been  placed  over  most  of  the  site  to 
provide  a  pavement  surface.  The  exceptions  are  Drill  Holes 
5,  6,  and  7,  where  a  substantial  thickness  of  clayey 

gravel  with  sand  or  silt  with  sand  fill  has  been  placed 
apparently  during  previous  grading  of  the  site.  BLM  per¬ 
sonnel  report  that  there  might  be  deeper  isolated  fills 
within  the  site  which  could  contain  garbage,  although  this 
was  not  encountered  during  the  investigation.  There  is  no 
indication  that  any  of  the  fill  on  the  site  was  compacted 
when  placed  and  it  is,  therefore,  assumed  to  be  potential¬ 
ly  highly  compressible  and  unsuitable  for  support  of 
either  buildings  or  pavement. 
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Lean  Clay  or  Silty  Clay  -  This  is  the  predominate  material 
in  the  upper  portion  of  the  profile  and  consists  of  a  mod¬ 
erately  plastic  material  with  a  plasticity  index  ranging 
from  6  to  18  percent.  It  is  generally  stiff  to  hard  in 
consistency  and  is  expected  to  be  slightly  compressible 
and  relatively  strong  in  support  of  light  to  moderate 
foundation  loads.  It  will  provide  a  relatively  poor  sub¬ 
grade  for  support  of  pavements  and,  if  wet,  will  readily 
pump  and  rut  under  the  action  of  heavy,  rubber-tired 
machinery.  The  moisture  content  of  this  material  at  the 
time  of  our  investigation  is  estimated  to  be  at  or  slight¬ 
ly  above  optimum  moisture  for  compaction. 

Sandy  Silt  -  This  is  a  relatively  hard  layer  consisting  of 
generally  nonplastic  material  which  has  been  strongly 
cemented.  It  will  be  very  strong  and  relatively  incompres¬ 
sible  in  support  of  light  to  moderate  foundation  loads.  It 
is  also  relatively  impervious  to  water. 

Poorly  Graded  Gravel  with  Sand  -  This  is  a  clean,  dense 
alluvial  gravel  containing  rounded  aggregate  and  cobbles 
in  a  fine  to  coarse  sand  matrix.  This  material  is  well- 
known  for  its  high  strength  and  low  compressibility.  Field 
drain  systems  for  surface  water  disposal  typically  extend 
into  this  layer  because  of  its  high  permeability. 


The  stratification  lines  shown  on  the  logs  represent  the  approxi¬ 
mate  boundary  between  soil  types;  the  actual  in-situ  transition  may  be  gradual. 

Groundwater  was  not  encountered  in  any  of  the  test  borings  at  the 
time  of  drilling.  Numerous  factors  contribute  to  groundwater  fluctuations  and 
evaluation  of  such  factors  is  beyond  the  scope  of  this  report. 


ENGINEERING  ANALYSIS 


Foundations 


Structural  loads  for  the  proposed  buildings  can  be  supported  using 
conventional  spread  footings  bearing  either  on  undisturbed  natural  soil  or 
properly  compacted  structural  fill.  Existing  fill  will  not  be  suitable  for 
foundation  or  floor  slab  support  and  must  be  carefully  removed  from  proposed 
building  areas.  It  is  assumed  that  resulting  excavations  will  be  backfilled 
with  compacted  structural  fill.  Foundations  for  an  individual  structure  could 
be  supported  on  both  lean  clay  or  structural  fill.  Since  these  materials  have 
different  compressibility,  a  relatively  conservative  allowable  bearing  pres¬ 
sure  has  been  selected  to  minimize  differential  settlement  between  foundations 
supported  on  these  different  materials.  Footings  designed  in  accordance  with 
the  recommended  allowable  bearing  pressure  should  experience  total  settlement 
less  than  3/4  inch  and  corresponding  differential  settlement  less  than  1/4 
inch. 
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Earthwork  and  Site  Grading 


Clay  soil  comprising  the  upper  portion  of  the  profile  will  be 
incapable  of  supporting  heavy,  rubber-tired  construction  equipment  unless  it 
is  relatively  dry.  At  moisture  content  measured  during  this  investigation,  it 
is  only  marginally  capable  of  supporting  heavy,  rubber-tired  construction 
equipment  but  would  rapidly  strengthen  once  vegatation  and  fill  are  stripped 
and  the  subgrade  is  exposed  to  hot,  dry  weather.  Attempts  to  operate  such 
equipment  on  the  subgrade  during  wet  conditions  will  result  in  severe  disturb¬ 
ance  of  the  soil  including  pumping  and  rutting.  Disturbed  material  will  not 
be  suitable  for  support  of  floor  slabs,  foundations,  or  pavements  and  will 
have  to  be  subexcavated  and  replaced  with  compacted  structural  fill  to 
reestablish  adequate  support.  The  possibility  of  this  condition  suggests  that 
a  number  of  precautions  may  have  to  be  observed  during  construction  as  follows. 


1.  If  soft,  wet,  pumping  soil  conditions  are  encountered, 

prohibit  the  use  of  heavy,  rubber-tired  construction 
equipment  on  these  materials.  This  could  require  that 
fill  stripping,  rough  grading,  and  spreading  of  initial 

layers  of  structural  fill  or  pavement  components  be 
performed  with  track-mounted  dozers,  unless  the  subgrade 
can  be  allowed  to  dry  and  harden  during  appropriate 

weather  conditions. 

2.  Site  grading,  placement  of  structural  fill  and  excavations 

for  foundations  must  be  performed  during  dry  weather.  In 

the  event  that  the  construction  schedule  will  require 
access  by  heavy,  rubber-tired  trucks  to  the  building  area 
during  wet  weather,  such  traffic  should  be  confined  to 
temporary  haul  roads  consisting  of  at  least  18  inches  of 
pitrun  gravel  underlain  by  a  woven  geotextile  fabric. 


Pavement 


Truck  access  drives  have  been  designed  assuming  that  the  predomin¬ 
ate  subgrade  will  be  a  lean  clay  having  an  estimated  California  Bearing  Ratio 
(CBR)  of  6.  It  is  assumed  that  this  pavement  will  be  subject  to  approximately 
50  large  trucks  per  day.  This  information  has  been  used,  along  with  the  design 
procedure  of  the  American  Association  of  State  Highway  and  Transportation 
Officials  (AASHTO)  to  provide  recommended  thickness  for  pavement  components. 
It  has  been  assumed  that  all  existing  fill  will  be  removed  from  paved  areas 
and  that  construction  will  be  performed  only  during  dry  weather  so  that 
machinery  can  operate  on  the  lean  clay  subgrade.  It  may  be  necessary  to  adjust 
the  construction  schedule  so  that  pavement  areas  can  be  stripped  of  fill  and 
then  allowed  to  dry  prior  to  intensive  operation  of  equipment  on  the  area. 
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RECOMMENDATIONS 


Site  Preparation 


1.  All  topsoil,  organic  material,  and  fill  should  be  removed  from 
proposed  building  and  paved  areas.  If  there  is  a  tendency  for  the 
subgrade  soil  to  pump  or  rut  under  the  action  of  heavy,  rubber- 
tired  construction  equipment,  then  all  stripping  operations  should 
be  performed  with  light,  track-mounted  dozers.  Under  these  condi¬ 
tions,  any  heavy,  rubber-tired  equipment  that  must  operate  on  the 
site  should  be  confined  to  temporary  haul  roads  constructed  in 
accordance  with  the  discussion  in  the  Engineering  Analysis  of  this 
report.  Alternatively,  site  grading,  earthwork,  and  pavement 
construction  should  be  performed  only  during  dry  weather  and  only 
after  the  subgrade  has  been  allowed  to  dry  and  harden. 


2.  All  structural  fill  should  consist  of  a  clean,  well-graded,  6-inch- 
minus  pitrun  sand  or  gravel  containing  less  than  10  percent  passing 
the  No.  200  mesh  sieve.  Backfill  against  foundations  may  consist 
of  on-site  clay,  silt  or  gravel  soil,  or  existing  fill  free  of 
organics  and  debris,  all  of  which  has  been  moisture  conditioned  to 
attain  optimum  moisture  for  compaction.  All  structural  fill  and 
backfill  should  be  placed  in  thin  lifts  and  compacted  to  the 
following  densities. 


Percent  Relative  Density 
Determined  by  ASTM  D4253 
and  ASTM  D4254 
(Clean  Sand  or  Gravel) 


Percent  Maximum  Dry 
Density  Determined 
by  ASTM  D698 

(On-Site  Sand-Silt  or  Clay 


Beneath  and  within 
5  feet  of  footings  70 


Against  foundation  walls 

65 

95 

All  other  locations 

65 

95 

The  moisture  content  of  on-site  soil  selected  for  use  as  structural 
fill  may  require  adjustment  to  attain  optimum  moisture  content  for 
compaction. 
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IMPORTANT  INFORMATION 

ABOUT  YOUR 

GEOTECHNICAL  ENGINEERING  REPORT 


More  construction  problems  are  caused  by  site  subsurface 
conditions  than  any  other  factor.  As  troublesome  as  sub¬ 
surface  problems  can  be.  their  frequency  and  extent  have 
been  lessened  considerably  in  recent  years,  thanks  to  the 
Association  of  Soil  and  Foundation  Engineers  (ASFE). 

When  ASFE  was  founded  in  1969,  subsurface  problems 
were  frequently  being  resolved  through  lawsuits.  In  fact, 
the  situation  had  grown  to  such  alarming  proportions  that 
consulting  geotechnical  engineers  had  the  worst  profes¬ 
sional  liability  record  of  all  design  professionals.  By  1980. 
ASFE  -member  consulting  soil  and  foundation  engineers  had  the  best 
professional  liabilitg  record  This  dramatic  turn-about  can  be 
attributed  directly  to  client  acceptance  of  problem-solving 
programs  and  materials  developed  by  ASFE  for  its  mem¬ 
bers'  application.  This  acceptance  ms  gained  because  clients 
perceived  the  ASFE  approach  to  be  in  their  own  best  interests. 

Disputes  benefit  only  those  who  earn  their  living  from 
others'  disagreements. 

The  following  suggestions  and  observations  are  offered  to 
help  you  reduce  the  geotechnical-related  delays,  cost-over¬ 
runs  and  other  costly  headaches  that  can  occur  during  a 
construction  project. 

A  GEOTECHNICAL  ENGINEERING 
REPORT  IS  BASED  ON  A  UNIQUE  SET  OF 
PROJECT-SPECIFIC  FACTORS 

A  geotechnical  engineering  report  is  based  on  a  subsurface 
exploration  plan  designed  to  incorporate  a  unique  set  of 
project-specific  factors.  These  typically  include:  the  general 
nature  of  the  structure  involved,  its  size  and  configuration; 
the  location  of  the  structure  on  the  site  and  its  orientation; 
physical  concomitants  such  as  access  roads,  parking  lots, 
and  underground  utilities,  and  the  level  of  additional  risk 
which  the  client  assumed  by  virtue  of  limitations  imposed 
upon  the  exploratory  program.  To  help  avoid  costly  prob¬ 
lems.  consult  the  geotechnical  engineer  to  determine  how 
any  factors  which  change  subsequent  to  the  date  of  his 
report  may  affect  his  recommendations. 

Unless  your  consulting  geotechnical  engineer  indicates 
otherwise,  your  geotechnical  engineering  report  should  not  be  used 

•  When  the  nature  of  the  proposed  structure  is 
changed,  for  example,  if  an  office  building  will  be 
erected  instead  of  a  parking  garage,  or  if  a  refriger¬ 
ated  warehouse  will  be  built  instead  of  an  unrefrig¬ 
erated  one; 

•  when  the  size  or  configuration  of  the  proposed 
structure  is  altered; 

•  when  the  location  or  orientation  of  the  proposed 
structure  is  modified; 

•  when  there  is  a  change  of  ownership,  or 

•  for  application  to  an  adjacent  site. 

A  geotechnical  engineer  cannot  accept  responsibility  for  problems  which 
may  develop  if  he  is  not  consulted  after  factors  considered  in  his  report's 
development  have  changed 


MOST  GEOTECHNICAL  "FINDINGS”  ARE 
PROFESSIONAL  ESTIMATES 

Site  exploration  identifies  actual  subsurface  conditions 
only  at  those  points  where  samples  are  taken,  when  they 
are  taken.  Data  derived  through  sampling  and  subsequent 
laboratory  testing  are  extrapolated  by  the  geotechnical 
engineer  who  then  renders  an  opinion  about  overall  sub¬ 
surface  conditions,  their  likely  reaction  to  proposed  con¬ 
struction  activity,  and  appropnate  foundation  design.  Even 
under  optimal  circumstances  actual  conditions  may  differ 
from  those  opined  to  exist,  because  no  geotechnical  en¬ 
gineer,  no  matter  how  qualified,  and  no  subsurface  explo¬ 
ration  program,  no  matter  how  comprehensive,  can  reveal 
what  is  hidden  by  earth,  rock  and  time.  For  example,  the 
actual  interface  between  materials  may  be  far  more 
gradual  or  abrupt  than  the  report  indicates,  and  actual 
conditions  in  areas  not  sampled  may  differ  from  predic¬ 
tions.  Nothing  can  be  done  to  prevent  the  unanticipated,  but  steps  can 
be  taken  to  help  minimize  their  impact.  For  this  reason,  most 
experienced  owners  retain  their  geotechnical  consultant  through  the 
construction  stage,  to  identify  variances,  conduct  additional 
tests  which  may  be  needed,  and  to  recommend  solutions 
to  problems  encountered  on  site. 


SUBSURFACE  CONDITIONS  CAN 
CHANGE 

Subsurface  conditions  may  be  modified  by  constantly- 
changing  natural  forces.  Because  a  geotechnical  engineer¬ 
ing  report  is  based  on  conditions  which  existed  at  the  time 
of  subsurface  exploration,  construction  decisions  should  not  be 
based  on  a  geotechnical  engineering  report  whose  adequacy  may  have 
been  affected  by  time.  Speak  with  the  geotechnical  consultant 
to  learn  if  additional  tests  are  advisable  before  construc¬ 
tion  starts. 

Construction  operations  at  or  adjacent  to  the  site  and 
natural  events  such  as  floods,  earthquakes  or  groundwater 
fluctuations  may  also  affect  subsurface  conditions  and. 
thus,  the  continuing  adequacy  of  a  geotechnical  report. 
The  geotechnical  engineer  should  be  kept  apprised  of  any 
such  events,  and  should  be  consulted  to  determine  if 
additional  tests  are  necessary. 


A  GEOTECHNICAL  ENGINEERING 
REPORT  IS  SUBJECT  TO 
MISINTERPRETATION 

Costly  problems  can  occur  when  other  design  profession¬ 
als  develop  their  plans  based  on  misinterpretations  of  a 
geotechnical  engineering  report.  To  help  avoid  these  prob¬ 
lems,  the  geotechnical  engineer  should  be  retained  to  work 
with  other  appropriate  design  professionals  to  explain 
relevant  geotechnical  findings  and  to  review  the  adequacy 
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EXPLORATION  AND  LABORATORY  TESTING 


Exploration 


Field  exploration  is  performed  using  a  truck-mounted  rotary 
drilling  machine  equipped  with  augers.  Standard  penetration  testing  and 
undisturbed  sampling  can  be  performed  through  our  hollowstem  auger,  which 
serves  as  casing.  The  soils  are  continuously  logged  by  an  engineer  or 
geologist  and  classified  by  visual  examination  in  accordance  with  the  ASTM 
Soils  Classification  System. 

Samples  of  soils  are  taken  at  frequent  intervals  in  the  boring 
excavation.  Disturbed  samples  are  normally  taken  by  the  standard  penetration 
test.  This  test  is  made  by  driving  a  2  inch  O.D.  split-spoon  sampler  18  inches 
into  the  soil  by  striking  it  with  a  140  pound  hammer  dropping  30  inches.  The 
total  number  of  blows  required  to  advance  the  sampler  the  second  and  third  6 
inch  increments  is  the  standard  penetration  resistance.  Undisturbed  samples 
are  obtained  from  layers  of  soil  that  are  critical  to  the  analysis.  Samples  of 
representative  soils  are  obtained  by  pushing,  or  possibly  driving,  a  thin- 
walled  steel  sampler  into  the  soil  layer.  These  thin-walled  shelby  tubes  are 
used  to  sample  sensitive  soils  that  are  easily  disturbed. 


Laboratory  Classification  &  Testing 

The  field  classification  is  verified  in  the  laboratory,  where  all 
of  the  samples  are  classified  by  an  experienced  person  other  than  the  one  who 
made  the  field  classification.  The  classification  process  in  the  laboratory 
normally  includes  estimation  of  the  percents  of  gravel  or  rock  fragments, 
sand,  silt,  and  clay  fractions,  and  the  liquid  and  plastic  limits.  The  natural 
moisture  content  of  all  fine-grained  soil  and  bedrock  samples  is  determined. 

Based  on  the  classification  tests,  one  or  more  of  each 
representative  type  of  soil  encountered  may  be  selected  for  more  detailed 
analysis.  The  data  from  the  field  and  laboratory  investigations  is  used  to 
prepare  the  final  test  boring  logs. 


Moisture  -  Natural  Density 

Moisture  content  and  in-place  dry  density  tests  are  utilized  to 
determine  local  variations  in  soil  consistency.  This  information  can  also 
provide  a  correlation  between  soils  found  at  this  site  and  other  sites  in  the 
general  area.  The  moisture  content  of  selected  undisturbed  samples,  or  of 
in-place  soil  layers,  and  the  moisture  content  of  all  cohesive  or  fine-grained 
samples,  are  determined. 
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IDAHO  GUIDELINE  CONSTRUCTION  AND 
MATERIALS  REQUIREMENT  FOR  PAVEMENT  SECTIONS 


1 .  Minimum  Compaction  Requirements 


Material 

Percent  of 
Maximum 

Method 

Asphaltic  Concrete  Surfacing  or  Base 

97 

ASTM  D1559 

or  92 

(Marshal  1 ) 
ASTM  D2041 

Crushed  or  .Uncrushed  Granular 
Base/Subbase  Coarse 

95 

ASTM  D698 

Subgrade  (top  6  inches) 

95 

ASTM  D698 

*  50  blows  each  end  of  specimen;  sampled  from  truck  at  time  of  production. 
Compaction  density  may  also  be  controlled  by  field  test  strip  methods  in 
accordance  with  State  of  Idaho  Division  of  Highways  Specification  405.16. 
We  are  available  to  provide  recommendations  upon  request. 

Maximum  compacted  lift  thickness  should  be  3  inches  for  asphaltic  concrete 
and  12  inches  for  granular  base/subbase  course.  Minimum  lift  thickness  for 
gravels  should  be  twice  the  maximum  size  of  aggregate. 


2.  .  Aggregate  Base  Course  Grading  Requirements 


Screen  or 
Sieve  Size 

3/4-Inch 

Crushed 

Base 

1-Inch  Crushed 

Grading 

A 

Base  Course* 

Grading 

B 

3-Inch 
Uncrushed 
Subbase  Course 

P  E  R  C 

ENT  P 

ASS 

I  N  G 

3" 

100 

2” 

100 

1-1/2" 

100 

1" 

100 

90  - 

100 

90  -  100 

45  -  100 

3/4" 

90  -  100 

1/2" 

60  - 

80 

65  -  100 

No.  4 

40  -  65 

35  - 

60 

40  -  80 

25  -  60 

No.  8 

30  -  50 

25  - 

50 

30  -  60 

No.  30 

10  - 

30 

15  -  35 

No.  200 

3  -  9 

2  - 

9 

6  -  18 

0  -  12 

*  A  minimum  of  50  percent  of  the  aggregate  by  weight  retained  on  the  No.  4 
shall  have  at  least  one  fractured  face  as  determined  by  Idaho  T-71.  The 
sand  equivalent  shall  not  be  less  than  30  if  5  percent  or  more  passes  the 
No.  200  mesh  sieve. 
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In  addition  to  the  grading  specifications  shown,  aggregate  quality 
should  conform  to  the  following  Idaho  Division  of  Highway  Specifications: 


Material 


IDH  Specifications 


Crushed  Base  703.04 

Uncrushed  Subbase  205.06 


3.  Asphaltic  Concrete  Aggregate  Production  Grading  Requirements 


Screen  or 
Sieve  Size 


1" 

3/4" 

No.  4 
No.  8 
No.  200 


Asphaltic  Concrete 
Surfacing  or  Base 

PERCENT  PASSING 


100 

90  -  100 
40  -  65 
30  -  50 
3  -  9 


In  addition  to  the  grading  requirements  shown,  the  aggregate  quality 
should  conform  to  the  applicable  portions  of  Idaho  Division  of  Highways 
Specifications  703.04  and  703.05. 

4.  .  Asphaltic  concrete  mix  designs  should  be  submitted  by  the  contractor,  and 
should  meet  the  following  requirements: 


Asphaltic  Concrete 


Property 

Test  Method 

Surfacing 

Base 

Stability,  lbs.,  minimum 

ASTM  D1559* 

800 

500 

Flow,  units  of  0.01  inches 

ASTM  D1559* 

8  -  18 

8  -  18 

Air  Voids,  percent 

Immersion  Compression: 

Asphalt  Institute 
Manual  MS-2 

ASTM  D1075 

3  -  5 

3  -  8 

Retained  Strength,  percent 

70 

70 

Dry  Compressive  Strength, 

psi,  minimum 

200 

200 

Voids  in  Mineral  Aggregate 

(VMA),  percent  minimum 

14 

12 
or  14 

*50  blows  each  end  of  specimen. 
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LOGS  OF  EXPLORATIONS 


EXPLANATION  OF  ABBREVIATIONS  AND  DESCRIPTIVE  TERMS 


SSS  (SPT)  -  Standard  penetration  resistance  test  --  results  recorded  as  the  number  of 
blows  of  a  140-pound  hammer  falling  30  inches  required  to  drive  a  2-inch 
Q.D.  split  sample  spoon  the  second  and  third  6-inch  increments  of  an 
18-inch  distance. 

LSS  -  Modified  penetration  test  --  results  recorded  as  the  number  of  blows  of  a 

140-pound  hammer  falling  30  inches  required  to  drive  a  2.5-inch  Q.D.  split 

sample  spoon  the  second  and  third  6-inch  increments  of  an  18-inch  distance. 

CPT  -  Cone  penetration  test  --  results  recorded  as  the  number  of  blows  of  a  140- 

pound  hammer  falling  30  inches  required  to  drive  a  1-13/16-inch-diameter 

cone  one  foot. 


SRS  -  Split  barrel  ring  sample  2-inches  I.D.  for  taking  undisturbed  samples. 

LRS  -  Split  barrel  ring  sampler  2.5-inches  for  taking  undisturbed  samples. 

STS  -  Shelby  tube  sample  for  taking  undisturbed  samples  (2""to"3-5/16"  I.D.). 

Sack  (SK)  -  Sample  of  disturbed  soil  placed  in  canvas  sack  or  plastic  bag. 

or  Bag 

GWL  -  Groundwater  level  on  day  of  completion  of  field  investigations. 


FD  -  In-place  dry  density. 

RQD  -  Rock  quality  designation  (RQD)  for  the  bedrock  samples  are  determined  for 

each  core  run  by  summing  the  length  of  all  sound,  hard  pieces  of  core  over 
4  inches  in  length,  and  dividing  this  number  by  the  total  length  of  the 
core  run.  This  value,  along  with  the  core  recovery  percentage,  is  recorded 
on  the  drill  logs. 


GNP  -  Granular  Non-plastic. 

PP  -  Unconfined  compressive  strength  in  tons  per  square  foot  determined  with  a 

hand  held  pocket  penetrometer  on  the  sample  in  the  field. 


GRAIN  S] 

U.S.  Standard  Series  Sieve 

200  50  16 

IZES 

Clear  Squart 

3/4H  • 

Sieve  Openings 

"  6" 

Silts  &  Clays 

SAND 

GRAVEL 

Cobbles 

Boulders 

Distinguished 
on  Basis  of 
pi asticity 

Fine  Medium  Coarse 

Fine  Coarse 

MOISTURE  CONDITION  (INCREASING  MOISTURE . >) 

Dry  Slightly  Moist  Moist  Very  Moist  Wet  Saturated 

_ LED _ (LL) 

CONSISTENCY 

RELATIVE 

DENSITY 

Clavs  &  Silts 

Blows/Foot 

Sands  &  Gravels 

Blows/Foot 

Very  Soft 

0  -  2 

Very  Loose 

0  -  4 

Soft 

3  -  4 

Loose 

5  -  10 

Firm 

5  -  8 

Medium  Dense 

11  -  30 

Stiff 

9  -  15 

Dense 

31  -  50 

Very  Stiff 

15  -  30 

Very  Dense 

Over  50 

Hard 

Over  30 

CLASSIFICATION  OF  SOILS  FOR  ENGINEERING  PURPOSES 

ASTM  Designation:  D  2487  -  83 
(Based  on  Unified  Soil  Classification  System) 

SOIL  ENGINEERING 

Soil  Classification 

Criteria  for  Assigning  Group  Symbols  and  Group  Names  Using  Laboratory  Tests4 

Group 

Symbol 

Group  Name6 

Coarse-Gramed  Soils 
More  than  50%  retained 
No.  200  sieve 

Gravels 

on  More  than  50%  coarse 

fraction  retained  on 

Clean  Gravels 

Less  than  5%  ftnesc 

Cu>4  and  l^Cc53f 

GW 

Well  graded  gravel* 

Cu«4  and/or  1>Cc>3f 

GP 

Poorly  graded  gravJ 

Gravels  with  Fines 

More  than  12%  finesc 

Fines  classify  as  ML  or  MH 

GM 

Silty  gravel*  GH 

Fines  classify  as  CL  or  CH 

GC 

Clayey  gravel*  G  H  ] 

Sands 

50%  or  more  of  coarse 
fraction  passes  No. 

Clean  Sands 

Less  than  5%  fines0 

Cu>6  and  1«  Cc5  3f 

SW 

Well-graded  sand'  t 

Cu< 6  and/or  1>Cc>3f 

SP 

Poorly  graded  sand' 

4  sieve 

Sands  with  Fines 

More  than  12%  fines0 

Fines  classify  as  ML  or  MH 

SM 

Silty  sandG  Hl 

Fines  classify  as  CL  or  CH 

SC 

Clayey  sandc 

Fine-Gramed  Soils 

50%  or  more  passes  the 

Silts  and  Clays 

Liquid  limit  less  than  50 

inorganic 

Pl>7  and  plots  on  or  above 
“A"  line1' 

CL 

Lean  clay414' 

No.  200  sieve 

PI  <4  or  plots  below  "A” 
fine' 

ML 

Silt444' 

organic 

Liquid  limit  -  oven  dried 

OL 

Organic  day4  44"' 

^•0.75 

Liquid  limit  -  not  dried 

Organic  silt4  4  4/0 

Sifts  and  Clays 

inorganic 

PI  plots  on  or  above  "A"  line 

CH 

Fat  clay4  4  u 

Liquid  limn  50  or  more 

PI  plots  below 

“A"  line 

MH 

Elastic  silt4  4  M 

organic 

Liquid  limit  -  oven  dried 
- <0  75 

OH 

Organic  clay4  4 

Liquid  limit  •  not  dried 

Organic  silt4’4  4,0 

Highly  organic  soils 

Primarily  organic  matter,  dark  in  color,  and  organic  odor 

PT 

Peat 

I 


i 


i 


i 


3 


i 


4Bas*o  on  me  material  passing  me  3-m.  (75-mm)  sieve 
®it  ItekJ  sample  contained  cobbles  Of  boulders,  or  both,  add 
“with  cobbles  or  boulders,  or  both” ‘to  group  name 
cGraveis  with  5  to  12%  fines  require  dual  symbols: 

GW-GM  well-graded  gravel  witn  tilt 
GW-GC  weu-graded  gravel  wiin  clay 
GP-GM  poorly  graded  gravel  with  tilt 
GP-GC  poorly  graded  gravel  with  ctay 
°Sanos  with  5  to  12%  fines  require  dual  symbols: 

SW-SW  wen-graded  sand  with  silt 
SW-SC  wen-graded  sand  with  clay 
SP-SM  poorly  graded  sand  with  silt 
SP-SC  poorly  graded  sand  with  clay 


£Cu  «  D  /D 


Cc  • 


Jll  Anerberg  limits  plot  in  hatched  area,  soil  is  a  CL-ML. 


D 10  *  °«o 


silty  clay 

K, 


*11  soil  contains >15%  sand,  add  "with  sand”  to  group 
name. 

°lf  fines  classify  as  CL-ML.  use  dual  symbol  GC-GM.  or 
SC-SM 

"if  fines  are  organic,  add  "with  organic  fines”  to  group 
name 

*11  soil  contains>l5%  gravel,  add  “with  gravel”  to  group 
name 


If  soil  contains  15  to  29%  plus  No  200.  add  "with  sand 
or  “with  gravel."  whichever  is  predominant 
hi  sol  contain* 2: 30%  plus  no.  200.  predominantly  sand. 


add  “sandy”  to  to  group  name. 

Mll  soil  contains  1 30%  plus  No.  200.  predominantly 


I 


gravel,  add  “gravelly”  to  group  name. 
*Pi£4  and  plots  on  or  above  “A"  hne 
°Pl«4  or  plots  below  “A"  hne 
*P I  plots  on  or  above  “A”  hne 


JPl  plots  below  "A"  hne. 
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LOG  OF  EXPLORATION  BORING 


DRILL  TYPE: 

DRILLED  BY: 
LOGGED  BY: 
REMARKS: 


project:  BLM  Warehouse  and  Maintenance 
Building;  Boise,  Idaho 

JOB  NO.:_ 

SOIL  _ 

ROCK _ 


86-1357 


D.  Rose 


M.  Petaja 


HOLE  NO. 
SHEET. 


DH-1 


1 


.OF 


1 


CME-75  with  7"  hollowstem  auger 

N/A 


location  See  Drawing  No.  86-1357-1 


ELEVATION:  TOP  OF  HOLE. 


2864.1 


groundwater  None 
DATE:  HOLE  STARTED _ 5/14/86 


HOLE  COMPLETED 


5/14/86 


NET  122B 


Northern 


Engineering 
and  Testing.  Inc. 


LOG  OF  EXPLORATION  BORING 


project:  BLM  Warehouse  and  Maintenance 
Building;  Boise,  Idaho 


DRILL  TYPE: 


JOB  NO.: 

SOIL  _ 

ROCK _ 


86-1357 


HOLE  NO. 
SHEET. 


DH-2 


! 


1 


.OF 


1 


CME-75  with  7"  hollowstem  auger 

N/A 


location  See  Drawing  No.  86-1357-1 


ELEVATION:  TOP  OF  HOLE. 


2864.7 


a 


DRILLED  BY: 
LOGGED  BY: 
REMARKS: 


D.  Rose 


M.  Peta.ia 


GROUNDWATER. 
DATE:  HOLE  STARTED _ 


None 


5/14/86 


HOLE  COMPLETED 


5/14/86 


V 


0.5 


FILL:  Poorly  Graded  GRAVEL  with 
Sand  and  Cobbles;  medium  dense, 
cobbles  to  8"  diameter,  subrounded 
crushed  minus  3/4"  on  surface. 


Lean  CLAY;  very  stiff,  slightly 
moist,  plastic,  fine  sand,  dark 
brown,  (CL). 


3.5 


5.0 


Sandy  SILT;  hard,  slightly  moist, 
nonplastic,  medium  to  fine  sand, 
weakly  cemented,  strongly  cemented 
below  4.5  feet,  caliche,  white- 
pink,  (ML). 


-  A 


:-n 


■ .  4>. 


.  >• 


: :  p. 


Poorly  Graded  GRAVEL  with  Sand  and 
Cobbles;  very  dense,  slightly 
moist,  cobbles  to  10"  in  diameter, 
subrounded,  coarse  to  fine  sand, 
light  brown,.  (GP). 


10.4 


SSS 


SSS 


.  SSS 


18 


18 


36 


55 


LOO/.  4 
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NET  122B 


Northern 

Engineering 
and  Testing,  Inc. 


LOG  OF  EXPLORATION  BORING 


PROJECT: 


DRILL  TYPE: 

DRILLED  BY: 
LOGGED  BY: 
REMARKS: 


BLM  Warehouse  and  Maintenance 
_ Building;  Boise,  Idaho 

job  no.:  86-1357 _ 

soil  CME-75  with  7 11  hollowstem  auger 

rock  N/A _ 


D.  Rose 


M.  Peta.ia 


•HOLE  NO.. 
SHEET _ 


DH-3 


1 


.OF 


1 


location  See  Drawing  No.  86-1357-1 


ELEVATION:  TOP  OF  HOLE. 


2866.5 


GROUNDWATER  _JN0ne__ 

DATE:  HOLE  STARTED _ 5/14/86 


HOLE  COMPLETED 


5/14/86 


NET  122B 


Northern 


Engineering 
and  Testing,  Inc. 


LOG  OF  EXPLORATION  BORING 


i 


project: BLM  Warehouse  and  Maintenance 
Building;  Boise,  Idaho 


N/A 


JOB  NO.:  86-1357 

DRILL  TYPE:  SOIL  _ 

ROCK_ 

DRILLED  BY: _ 

LOGGED  BY: _ 

REMARKS:  _ 


HOLE  NO 
SHEET. 


DH-4 


.OF 


1 


I 


CME-75  with  7"  hollowstem  auger 


location  See  Drawing  No.  86-1357-1 


D.  Rose 


ELEVATION:  TOP  OF  HOLE. 


2866.7 


i 


M.  Petaja 


GROUNDWATER. 
DATE:  HOLE  STARTED _ 


None 


5/14/86 


HOLE  COMPLETED 


5/14/86 


a 


Q> 

£ 

or 

/  ^ 

a 

Uj 

/  Uj  / 

o 

°  / 

CLASSIFICATION  AND  DESCRIPTION 


0.0 


0.9 


2.4 


FILL:  Poorly  Graded  GRAVEL  with  Sand 
and  Cobbles;  medium  dense,  cobbles 
to  6"  diameter,  subrounded 


Lean  CLAY;  very  stiff,  slightly 
moist,  plastic,  dark  brown,  (CL) 


Sandy  SILT;  hard,  slightly  moist, 
nonplastic,  medium  to  fine  sand, 
strongly  cemented,  white-pink, 
caliche,  (ML). 


SSS 


105 


16 


4.5 


SSS 


46 


\:p. 


■  A:. 


Poorly  Graded  GRAVEL  with  Sand  and 
Cobbles;  very  dense,  slightly 
moist,  cobbles  to  10"  diameter, 
subrounded,  coarse  to  fine  sand, 
brown,  (GP). 


SSS 


50/.  3 


10.3 


Bottom  of  Hole 


J 
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Northern 

Engineering 
and  Testing.  Inc. 


LOG  OF  EXPLORATION  BORING 


pro.jfotBLM  Warehouse  and  Maintenance 
Building;  Boise,  Idaho 


JOB  NO.:  86-1357 

DRILL  TYPE:  SOIL  . 

ROCK, 

DRILLED  BY: _ 

LOGGED  BY: _ 

REMARKS:  _ 


N/A 


D.  Rose 


M.  Petaja 


HOLE  NO. 
SHEET _ 


DH-5 


1 


.OF 


1 


CME-75  with  7"  hollowstem  auger 


location  See  Drawing  No.  86-1357-1 
ELEVATION:  TOP  OF  HOI  F  2867.3' _ 


G  ROU  N  DWATER  _None__ 
DATE:  HOl.F  STARTED  5/14/86 


HOLE  COMPLETED 


5/14/86 


NET  122B 


Northern 


Engineering 
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LOG  OF  EXPLORATION  BORING 
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PROJECT: 


BLM  Warehouse  and  Maintenance 
Building;  Boise,  Idaho 


HOLE  NO. 


DH-6 


DRILL  TYPE: 


JOB  NO.: 

SOIL  _ 

ROCK _ 


86-1357 _ 

CMEi-75  with  7"  hollowstem  auger 

N/A 


SHEET. 


1 


.OF 


1 


1 


location  See  Drawing  No.  86-1 .357- j 


DRILLED  BY: 
LOGGED  BY: 
REMARKS: 


D.  Rose 


ELEVATION:  TOP  OF  HOLE. 


2863.5' 


i 


M.  Petaja 


GROUNDWATER. 
DATE:  HOLE  STARTED _ 


None 


5/14/86 


HOLE  COMPLETED 


5/14/86 


1 


<? 

L 

/  5r 

A- 

/  A, 

Q. 

/  w  , 

U j 

/  Uj 

o 

r  -J  / 

CLASSIFICATION  AND  DESCRIPTION 


/ 

~l 

1  k 

/ 

/  - 

/ 

L 

/  Uy .  luj 

!/ 

1  -j? 

F~*  O  / 
CO'S  / 

So  /So $1 

0.0 

0.2 


.  vM 


1.5 


FILL:  Well  Graded  GRAVEL  with  Sand; 
loose,  crushed  minus  3/4". 

FILL:  Clayey  GRAVEL  with  Sand; 
loose,  slightly  moist,  plastic, 
subrounded,  maximum  size  3"  dia¬ 
meter,  medium  to  fine  sand,  organ¬ 
ics. 


Lean  CLAY;  stiff,  slightly  moist, 
plastic,  brown,  (CL). 


3.3 


Sandy  SILT;  hard,  slightly  moist 
nonplastic,  strongly  cemented, 
fine  sand,  white,  caliche,  (ML). 


NOTE; 


A  thin  zone  of  fill  material 
was  found  at  4.5  to  5.0  feet. 
The  fill  consisted  of  sandy 
SILT  with  organics,  moder¬ 
ately  plastic,  coarse  to  fine- 
sand.  It  is  speculated  that 
this  was  part  of  an  old  trench 
and  the  sample  went  through  a- 
undercut  trench  wall.  More 
extensive  drilling  would  be 
required  to  further  define  it 


9.0 

9.7 


Poorly  Graded  GRAVEL  with  Sand  and 
Cobbles;  very  dense,  slightly 
moist,  cobbles  to  6"  diameter,  sub¬ 
rounded,  medium  to  fine  sand,  brown, 
(GP). 


Bottom  of  Hole 


BAG 


BAG 


STS 


21 


SSS 


74 


SSS 


95/.  9 


SSS. 


50/.  2 
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Northern 

Engineering 
and  Testing.  Inc. 


LOG  OF  EXPLORATION  BORING 


project:  BLM  Warehouse  and  Maintenance 
Building;  Boise,  Idaho 


JOB  NO.:. 

DRILL  TYPE:  SOIL  _ 

ROCK _ 

DRILLED  BY: _ 

LOGGED  BY: _ 

REMARKS:  _ 


86-1357 


N/A 


D.  Rose 


M.  Petaja 


HOLE  NO.. 
SHEET. 


DH-7 


OF 


1 


CME-75  with  7"  hollowstem  auger 


location  See  Drawing  No.  86-1357-1 


ELEVATION:  TOP  OF  HOLE. 


2863.8' 


GROUNDWATER. 
DATE:  HOLE  STARTED _ 


None 


5/14/86 


HOLE  COMPLETED 


5/14/86 


<? 

O 

Q. 

Uj 

/  Uj  / 

2-1 

-J 

CLASSIFICATION  AND  DESCRIPTION 


FILL:  Poorly  Graded  GRAVEL  with  SancT 
loose,  subrounded  to  angular,  max¬ 
imum  size  3"  diameter. 


FILL:  SILT  with  Sand;  stiff,  non¬ 
plastic,  roots,  organics,  coarse 
to  fine  sand,  scattered  gravels, 
dark  gray. 


Lean  CLAY;  stiff,  moist,  plastic, 
brown,  (CL). 


Silty  SAND;  hard,  slightly  moist, 
nonplastic,  strongly  cemented, 
white-pink,  caliche,  (ML). 


SSS 


Poorly  Graded  GRAVEL  with  Sand  and 
Cobbles;  very  dense,  slightly 
moist,  cobbles  to  8"  diameter,  sub¬ 
rounded,  coarse  to  fine  sand, 
brown,  (GP). 


Poorly  Graded  SAND;  dense,  slightly  . 
moist,  scattered  subround  gravels 
to  1"  diameter,  medium  to  fine, 
brown  to  white,  (SP). 


*  SSS 
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85/. 8 
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Bottom  of  Hole 


NET  122B 


Northern 


Engineering 
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LOG  OF  EXPLORATION  BORING 


proj ect-BLM  Warehouse  and  Maintenance 
Building;  Boise,  Idaho 


HOLE  NO.. 


DH-  8 


JOB  NO.:  86-1357 

DRILLTYPE:  SOIL  . 

ROCK. 

DRILLED  BY: _ 

LOGGED  BY: _ 

REMARKS:  _ 


SHEET. 


JL 


0F_ 


JL 


CME-75  with  7"  hollowstem  auger 

N/A  


LOCATION:  See  Drawing  Nn.  86-1357-1 


D.  Rose 


ELEVATION:  TOP  OF  HOLE  2864.1* 


M.  Petaja 


GROUNDWATER. 
DATE:  HOLE  STARTED _ 


None 


5/14/86 


HOLE  COMPLETED 


5/14/86 
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CLASSIFICATION  AND  DESCRIPTION 


0.0 


FILL:  Clayey  GRAVEL  with  Sand; 
medium  dense,  slightly  moist, 
plastic,  subround,  maximum  size 
3"  diameter. 


SSS 


1.3 


Silty  CLAY;  very  stiff,  slightly 
moist,  moderately  plastic,  coarse 
to  fine  sand,  roots,  light  to  dark 
brown,  (CL-ML). 


SSS 


4.5 


SSS 


•  .*•» 


«£> 


Poorly  Graded  GRAVEL  with  Sand 
Cobbles;  very  dense,  slightly 
moist,  cobbles  to  8"  diameter, 
subround,  coarse  to  fine  sand, 
brown,  highly  permeable,  (GP). 
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Appendix  C  --  Screening  Phase  Check  Lists  (Tier  1) 


Chapter  3.0  -  Screening  Phase  (Tier  1) 


3.8 


Geologic  Site  Hazards  And  Foundations  Checklist 


This  Geologic  Site  Hazards  and  Foundations  Checklist  shall  be  completed  when  required  by  Table  3-2. 

Each  of  the  evaluation  statements  on  this  checklist  shall  be  marked  compliant  (C),  non-compliant  (NC),  or 
not  applicable  (N/A)  for  a  Tier  1  Evaluation.  Compliant  statements  identify  issues  that  are  acceptable 
according  to  the  criteria  of  this  Handbook,  while  non-compliant  statements  identify  issues  that  require 
further  investigation.  Certain  statements  may  not  apply  to  the  buildings  being  evaluated.  For  non-compliant 
evaluation  statements,  the  design  professional  may  choose  to  conduct  further  investigation  using  the 
corresponding  Tier  2  evaluation  procedure;  the  section  numbers  in  parentheses  following  each  evaluation 
statement  correspond  to  Tier  2  evaluation  procedures. 

Geologic  Site  Hazards 

The  following  statements  shall  be  completed  for  buildings  in  regions  of  high  or  moderate  seismicity. 

C  NC )  N/A  LIQUEFACTION:  Liquefaction  susceptible,  saturated,  loose  granular  soils  that  could  jeopardize  the 

building's  seismic  performance  shall  not  exist  in  the  foundation  soils  at  depths  within  50  feet  under 
the  building  for  Life  Safety  and  Immediate  Occupancy.  (Tier  2:  Sec.  4.7. 1.1) 

SLOPE  FAILURE:  The  building  site  shall  be  sufficiently  remote  from  potential  earthquake-induced 
slope  failures  or  rockfalls  to  be  unaffected  by  such  failures  or  shall  be  capable  of  accommodating  any 
predicted  movements  without  failure.  (Tier  2:  Sec.  4.7. 1.2) 

SURFACE  FAULT  RUPTURE:  Surface  fault  rupture  and  surface  displacement  at  the  building  site 
is  not  anticipated.  (Tier  2:  Sec.  4.7.1 3) 

Condition  of  Foundations 

The  following  statement  shall  be  completed  for  all  Tier  1  building  evaluations. 


NC  N/A 


NC  N/A 


C  )  NC  N/A  FOUNDATION  PERFORMANCE:  There  shall  be  no  evidence  of  excessive  foundation  movement 

such  as  settlement  or  heave  that  would  affect  the  integrity  or  strength  of  the  structure.  (Tier  2:  Sec. 
4.7.2.I) 

The  following  statement  shall  be  completed  for  buildings  in  regions  of  high  or  moderate  seismicity  being  evaluated  to  the 
Immediate  Occupancy  Performance  Level. 

C  NC  (NL 


DETERIORATION:  There  shall  not  be  evidence  that  foundation  elements  have  deteriorated  due  to 
corrosion,  sulfate  attack,  material  breakdown,  or  other  reasons  in  a  manner  that  would  affect  the 
integrity  or  strength  of  the  structure.  (Tier  2:  Sec.  4.7.2.2)  £  5^/eV^/' 

Capacity  of  Foundations 

The  following  statement  shall  be  completed  for  all  Tier  1  building  evaluations. 

C  NC  (n/a)  POLE  FOUNDATIONS:  Pole  foundations  shall  have  a  minimum  embedment  depth  of  4  ft  for  Life 
^ ^  Safety  and  Immediate  Occupancy.  (Tier  2:  Sec.  4.7.3. 1) 

The  following  statements  shall  be  completed  for  buildings  in  regions  of  high  seismicity  and  for  buildings  in  regions  of 
moderate  seismicity  being  evaluated  to  the  Immediate  Occupancy  Performance  Level.  i7l  oJ*ra  A. / 4  i  fe  S 


C  NC  (N/A)  OVERTURNING:  The  ratio  of  the  effective  horizontal  dimension,  at  the  foundation  level  of  the 

lateral-force-resisting  system,  to  the  building  height  (base/height)  shall  be  greater  than  0.6S,.  (Tier  2: 
Sec.  4. 7.3 .2)  ftlcJeraiz / £  </e 
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NC  (N/A 


NC  N/. 


NC  fN/A 


TEES  BETWEEN  FOUNDATION  ELEMENTS:  The  foundation  shall  have  ties  adequate  to  resist 
seismic  forces  where  footings,  piles,  and  piers  are  not  restrained  by  beams,  slabs,  or  soils  classified  as 
Class  A,  B,  or  C.  (Tier  2:  Sec.  4.73.3) 

DEEP  FOUNDATIONS:  Piles  and  piers  shall  be  capable  of  transferring  the  lateral  forces  between 
the  structure  and  the  soil.  This  statement  shall  apply  to  the  Immediate  Occupancy  Performance  Level 
only.  (Tier  2:  Sec.  4.73.4) 

SLOPING  SITES:  The  grade  difference  from  one  side  of  the  building  to  another  shall  not  exceed 
one-half  the  story  height  at  the  location  of  embedment.  This  statement  shall  apply  to  the  Immediate 
Occupancy  Performance  Level  only.  (Tier  2:  Sec.  4.73.5)  ^  l  -f^, 

r 
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3.9.1  Basic  Nonstructural  Component  Checklist 

This  Basic  Nonstructural  Component  Checklist  shall  be  completed  when  required  by  Table  3-2. 

Each  of  the  evaluation  statements  on  this  checklist  shall  be  marked  compliant  (C),  non-compliant  (NC),  or 
not  applicable  (N/A)  for  a  Tier  1  Evaluation.  Compliant  statements  identify  issues  that  are  acceptable 
according  to  the  criteria  of  this  Handbook,  while  non-compliant  statements  identify  issues  that  require 
further  investigation.  Certain  statements  may  not  apply  to  the  buildings  being  evaluated.  For  non-compliant 
evaluation  statements,  the  design  professional  may  choose  to  conduct  further  investigation  using  the 
corresponding  Tier  2  evaluation  procedure;  the  section  numbers  in  parentheses  following  each  evaluation 
statement  correspond  to  Tier  2  evaluation  procedures. 


Partitions 


UNREINFORCED  MASONRY:  Unreinforced  masonry  or  hollow  clay  tile  partitions  shall  be 
braced  at  a  spacing  of  equal  to  or  less  than  10  feet  in  regions  of  low  and  moderate  seismicity  and  6 
feet  in  regions  of  high  seismicity.  (Tier  2:  Sec.  4.8. 1.1) 


Ceiling  Systems 

INTEGRATED  CEILINGS:  Integrated  suspended  ceilings  at  exits  and  corridors  or  weighing  more 
than  2  lb/ft2  shall  be  laterally  restrained  with  a  minimum  of  4  diagonal  wires  or  rigid  members 
attached  to  the  structure  above  at  a  spacing  of  equal  to  or  less  than  12  ft  (Tier  2:  Sec.  4.8.2. 1) 


LAY-IN  TILES:  Lay-in  tiles  used  in  ceiling  panels  located  at  exitways  and  corridors  shall  be 
secured  with  clips.  (Tier  2:  Sec.  4.8.2.2) 


SUPPORT:  The  integrated  suspended  ceiling  system  shall  not  be  used  to  laterally  support  the  tops 
of  gypsum  board,  masonry,  or  hollow  clay  tile  partitions.  (Tier  2:  Sec.  4.8.2.3) 


C  NC 


SUSPENDED  LATH  AND  PLASTER:  Ceilings  consisting  of  suspended  lath  and  plaster  or 
gypsum  board  shall  be  attached  for  each  10  square  feet  of  area.  (Tier  2:  Sec.  4. 8. 2. 4) 


Light  Fixtures 

INDEPENDENT  SUPPORT:  Light  fixtures  in  suspended  grid  ceilings  shall  be  supported 
independently  of  the  ceiling  suspension  system  by  a  minimum  of  two  wires  at  diagonally  opposite 
comers  of  the  fixtures.  (Tier  2:  Sec.  4.83.1) 

EMERGENCY  LIGHTING:  Emergency  lighting  shall  be  anchored  or  braced  to  prevent  falling  or 
swaying  during  an  earthquake.  (Tier  2:  Sec.  4.83.2) 


Cladding  and  Glazing 

CLADDING  ANCHORS:  Cladding  components  weighing  more  than  10  psf  shall  be  anchored  to 
the  exterior  wall  framing  at  a  spacing  equal  to  or  less  than  6  ft  for  Life  Safety  and  4  ft  for 
Immediate  Occupancy.  (Tier  2:  Sec.  4.8.4. 1) 

CLADDING  ISOLATION:  For  moment  Same  buildings  of  steel  or  concrete,  panel  connections 
shall  be  detailed  to  accommodate  a  drift  ratio  of  0.02  for  Life  Safety  and  0.01  for  Immediate 
Occupancy.  (Tier  2:  Sec.  4.8.4.2) 

MULITSTORY  PANELS:  For  multistory  panels  attached  at  each  floor  level,  the  panels  and 
connections  shall  be  able  to  accommodate  a  drift  ratio  of  0.02  for  Life  Safety  and  0.01  for 
Immediate  Occupancy.  (Tier  2:  Sec.  4.8.43) 


3-126 


Seismic  Evaluation  Handbook 


FEMA  310 


Chapter  3.0  -  Screening  Phase  (Tier  1) 


c 

NC 

1ST 

BEARING  CONNECTIONS:  Where  bearing  connections  are  required,  there  shall  be  a  minimum  of 
two  bearing  connections  for  each  wall  panel.  (Tier  2:  Sec.  4.8.4.4) 

c 

NC 

INSERTS:  Where  inserts  are  used  in  concrete  connections,  the  inserts  shall  be  anchored  to 
reinforcing  steel.  (Tier  2:  Sec.  4.8.4.5) 

c 

NC 

© 

PANEL  CONNECTIONS:  Exterior  cladding  panels  shall  be  anchored  with  a  minimum  of  2 
connections  for  each  wall  panel  for  Life  Safety  and  4  connections  for  Immediate  Occupancy.  (Tier 

2:  Sec.  4.8.4.6) 

c 

NC 

® 

DETERIORATION:  There  shall  be  no  evidence  of  deterioration  or  corroding  in  any  of  the 
connection  elements.  (Tier  2:  Sec.  4.8.4.7) 

c 

NC 

0 

DAMAGE:  There  shall  be  no  damage  to  exterior  wall  cladding.  (Tier  2:  Sec.  4.8.4.8) 

c 

N/A 

GLAZING:  Glazing  in  curtain  walls  and  individual  panes  over  16  square  feet  in  area,  located  up  to 
a  height  of  10  feet  above  an  exterior  walking  surface,  shall  be  laminated  annealed  or  heat 
strengthened  safety  glass  that  will  remain  in  the  frame  when  cracked.  (Tier  2:  Sec.  4. 8. 4.9) 

Masoniy  Veneer 

c 

© 

N/A 

SHELF  ANGLES:  Masonry  veneer  shall  be  supported  by  shelf  angles  or  other  elements  at  each 
floor  above  the  first  floor.  (Tier  2:  Sec.  4.8.5. 1) 

c 

N/A 

TEES:  Masoniy  veneer  shall  be  connected  to  the  back-up  with  corrosion-resistant  ties.  The  ties  shall 
have  a  spacing  of  equal  to  or  less  than  36"  for  Life  Safety  and  24"  for  Immediate  Occupancy  with  a 
minimum  of  one  tie  for  every  2-2/3  square  feet  (Tier  2:  Sec.  4.8.5.2) 

c 

© 

N/A 

WEAKENED  PLANES:  Masonry  veneer  shall  be  anchored  to  the  back-up  at  locations  of  flashing. 

(Tier  2:  Sec.  4.8.5.3) 

Parapets,  Cornices,  Ornamentation  and  Appendages 

c 

NC 

0 

URM  PARAPETS:  There  shall  be  no  laterally  unsupported  unreinforced  masonry  parapets  or 
cornices  above  the  highest  anchorage  level  with  height-to-thickness  ratios  greater  than  1.5  in 
regions  of  high  seismicity  and  2.5  in  regions  of  moderate  or  low  seismicity.  (Tier  2:  Sec.  4.8.8. 1) 

© 

NC 

N/A 

CANOPIES:  Canopies  located  at  building  exits  shall  be  anchored  at  a  spacing  10  feet  for  Life 

Safety  and  6  feet  for  Immediate  Occupancy.  (Tier  2:  Sec.  4. 8. 8.2) 

Masonry  Chimneys 

c 

NC 

0 

URM:  No  unreinforced  masoniy  chimney  shall  extend  above  the  roof  surface  more  than  twice  the 
least  dimension  of  the  chimney.  (Tier  2:  Sec.  4.8.9. 1) 

c 

NC 

0 

MASONRY:  Masonry  chimneys  shall  be  anchored  to  the  floor  and  roof.  (Tier  2:  Sec.  4.8.9.2) 

Stairs 

© 

NC 

N/A 

URM  WALLS:  Walls  around  stair  enclosures  shall  not  consist  of  unbraced  hollow  clay  tile  or 
unreinforced  masonry.  (Tier  2:  Sec.  4.8.10.1) 

c 

NC 

0 

STAIR  DETAILS:  In  moment  frame  structures,  the  connection  between  the  stairs  and  the  structure 
shall  not  rely  on  shallow  anchors  in  concrete.  Alternatively,  the  stair  details  shall  be  capable  of 
accommodating  the  drift  calculated  using  the  Quick  Check  Procedure  of  Section  3.5.3. 1  without 

inducing  tension  in  the  anchors.  (Tier  2:  Sec.  4.8.10.2) 
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NC  N/A 


NC 


NC  ( N/A 


NC  (N/A 


NC 


C  NC  (N/A 


Building  Contents  and  Furnishing 

TALL  NARROW  CONTENTS:  Contents  with  a  height-to-depth  ratio  greater  than  3  for  Immediate 
Occupancy  and  4  for  Life  Safety  shall  be  anchored  to  the  floor  slab  or  adjacent  walls.  (Tier  2:  Sec. 
4.8.11.1) 

Mechanical  and  Electrical  Equipment 

EMERGENCY  POWER:  Equipment  used  as  part  of  an  emergency  power  system  shall  be  mounted 
to  maintain  continued  operation  after  an  earthquake.  (Tier  2:  Sec.  4.8. 12. 1) 

HEAVY  EQUIPMENT:  Equipment  weighing  over  20  lb  that  is  attached  to  ceilings,  walls,  or  other 
supports  4  ft  above  the  floor  level  shall  be  braced.  (Tier  2:  Sec.  4.8.12.2) 

Piping 

FIRE  SUPPRESSION  PIPING:  Fire  suppression  piping  shall  be  anchored  and  braced  in  accordance 
with  NFPA-13  (NFPA,  1996).  This  statement  need  not  be  evaluated  for  buildings  in  regions  of 
moderate  seismicity  being  evaluated  to  the  Life  Safety  Performance  LeveL  (Tier  2:  Sec.  4.8.13. 1) 

FLEXIBLE  COUPLINGS:  Fluid,  gas  and  fire  suppression  piping  shall  have  flexible  couplings. 
This  statement  need  not  be  evaluated  for  buildings  in  regions  of  moderate  seismicity  being 
evaluated  to  the  Life  Safety  Performance  LeveL  (Tier  2:  Sec.  4.8. 13.2) 

Hazardous  Materials  Storage  and  Distribution 

TOXIC  SUBSTANCES:  Toxic  and  hazardous  substances  stored  in  breakable  containers  shall  be 
restrained  from  felling  by  latched  doors,  shelf  lips,  wires,  or  other  methods.  (Tier  2:  Sec.  4.8.15.1) 
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3.7.4 


Basic  Structural  Checklist  For  Building  Type  S2:  Steel  Braced  Frames  With  Stiff 
Diaphragms 


This  Basic  Structural  Checklist  shall  be  completed  when  required  by  Table  3-2. 

Each  of  the  evaluation  statements  on  this  checklist  shall  be  marked  compliant  (C),  non-compliant  (NC),  or  not 
applicable  (N/A)  for  a  Tier  1  Evaluation.  Compliant  statements  identify  issues  that  are  acceptable  according  to 
the  criteria  of  this  Handbook,  while  non-compliant  statements  identify  issues  that  require  further  investigation. 
Certain  statements  may  not  apply  to  the  buildings  being  evaluated.  For  non-compliant  evaluation  statements, 
the  design  professional  may  choose  to  conduct  further  investigation  using  the  corresponding  Tier  2  evaluation 
procedure;  the  section  numbers  in  parentheses  following  each  evaluation  statement  correspond  to  Tier  2 
evaluation  procedures. 


Commentary: 


These  buildings  consist  of  a  frame  assembly  of  steel  beams  and  steel  columns.  Floor  and 
consists  of  cast-in-place  concrete  slabs  or  metal  deck  with  concrete  fill  supported  on  steel 


to 


m 


beams,  open  web 
steel 

stresses  are 


joists  or  steel  trusses.  Lateral  forces  are  resisted  by  tension 
members .  When  diagonal  brace  connections  are  concentric 
primarily  axial.  When  diagonal  brace  connections  are  eccentric  to  the  joints,  members  are  subjected  to 
bending  and  axial  stresses .  Diaphragms  consist  of  concrete  or  metal  deck  with  concrete  fill  and  are  stiff 
relative  to  the  frames.  When 


structure  is 


consist 


curtain 


walls,  glazing,  brick  masonry,  or  precast  concrete  panels.  When  the  interior  of  the  structure  is  finished, 
frames  are  concealed  by  ceilings,  partition  walls  and  architectural  furring.  Foundations  consist  of  concrete 
spread  footings  or  deep  pile  foundations. 


© 


NC  N/A 


C  NC 


C  l  N/A 


C  NC  N/A 


N/A 


C  NC  N/A 


Building  System 

LOAD  PATH:  The  structure  shall  contain  one  complete  load  path  for  Life  Safety  and  Immediate 
Occupancy  for  seismic  force  effects  from  any  horizontal  direction  that  serves  to  transfer  the  inertial 
forces  from  the  mass  to  the  foundation.  (Tier  2:  Sec.  4.3. 1 . 1 ) 

MEZZANINES:  Interior  mezzanine  levels  shall  be  braced  independently  from  the  main  structure,  or 
shall  be  anchored  to  the  lateral-force-resisting  elements  of  the  main  structure.  (Tier  2:  Sec.  4.3. 1 .3) 

WEAK  STORY:  The  strength  of  the  lateral-force-resisting  system  in  any  story  shall  not  be  less  than 
80%  of  the  strength  in  an  adjacent  story  above  or  below  for  Life-Safety  and  Immediate  Occupancy. 
(Tier  2:  Sec.  4.3.2. 1) 

SOFT  STORY :  The  stiffness  of  the  lateral-force-resisting  system  in  any  story  shall  not  be  less  than 
70%  of  the  stiffness  in  an  adjacent  story  above  or  below  or  less  than  80%  of  the  average  stiffness  of 
the  three  stories  above  or  below  for  Life-Safety  and  Immediate  Occupancy.  (Tier  2:  Sec.  4.3.2.2) 

GEOMETRY:  There  shall  be  no  changes  in  horizontal  dimension  of  the  lateral-force-resistmg 
system  of  more  than  30%  in  a  story  relative  to  adjacent  stories  for  Life  Safety  and  Immediate 
Occupancy,  excluding  one-story  penthouses.  (Tier  2:  Sec.  4.3.2.3) 

VERTICAL  DISCONTINUITIES:  All  vertical  elements  in  the  lateral-force-resisting  system  shall  be 
continuous  to  the  foundation.  (Tier  2:  Sec.  4.3.2.4) 
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0 

NC 

N/A 

MASS:  There  shall  be  no  change  in  effective  mass  more  than  50%  from  one  story  to  the  next  for 
Life  Safety  and  Immediate  Occupancy.  (Tier  2:  Sec.  4.3. 2.5) 

© 

NC 

N/A 

TORSION:  The  distance  between  the  story  center  of  mass  and  the  story  center  of  rigidity  shall  be 
less  than  20%  of  the  building  width  in  either  plan  dimension  for  Life  Safety  and  Immediate 
Occupancy.  (Tier  2:  Sec.  4. 3. 2.6) 

0 

NC 

N/A 

DETERIORATION  OF  STEEL:  There  shall  be  no  visible  rusting,  corrosion,  cracking  or  other 
deterioration  in  any  of  the  steel  elements  or  connections  in  the  vertical-  or  lateral-force-resisting 
systems.  (Tier  2:  Sec.  4.3. 3. 3) 

0 

NC 

N/A 

DETERIORATION  OF  CONCRETE:  There  shall  be  no  visible  deterioration  of  concrete  or 
reinforcing  steel  in  any  of  the  vertical-  or  lateral-force-resisting  elements.  (Tier  2:  Sec.  4. 3. 3.4) 

Lateral  Force  Resisting  System 

c 

© 

N/A 

AXIAL  STRESS  CHECK:  The  axial  stress  due  to  gravity  loads  in  columns  subjected  to  overturning 
forces  shall  be  less  than  0.1 0Fy  for  Life  Safety  and  Immediate  Occupancy.  Alternatively,  the  axial 
stress  due  to  overturning  forces  alone,  calculated  using  the  Quick  Check  Procedure  of  Section 
3. 5. 3.6,  shall  be  less  than  0.30Fy  for  Life  Safety  and  Immediate  Occupancy.  (Tier  2:  Sec.  4.4. 1.3.2) 

c 

0 

N/A 

REDUNDANCY:  The  number  of  lines  of  braced  frames  in  each  principal  direction  shall  be  greater 
than  or  equal  to  2  for  Life  Safety  and  Immediate  Occupancy.  The  number  of  braced  bays  in  each 
line  shall  be  greater  than  2  for  Life  Safety  and  3  for  Immediate  Occupancy.  (Tier  2:  Sec.  4.4.3. 1.1) 

© 

NC 

N/A 

AXIAL  STRESS  CHECK:  The  axial  stress  in  the  diagonals,  calculated  using  the  Quick  Check 
procedure  of  Section  3.5.3.4,  shall  be  less  than  18  ksi  or  0.50Fy  for  Life  Safety  and  for  Immediate 
Occupancy.  (Tier  2:  Sec.  4.4.3. 1.2) 

c 

NC 

® 

COLUMN  SPLICES:  Adi  column  splice  details  located  in  braced  frames  shall  develop  the  tensile 
strength  of  the  column.  This  statement  shall  apply  to  the  Immediate  Occupancy  Performance  Level 
only.  (Tier  2:  Sec.  4.4.3. 1.5) 

Connections 

© 

NC 

N/A 

TRANSFER  TO  STEEL  FRAMES:  Diaphragms  shall  be  connected  for  transfer  of  loads  to  the  steel 
frames  for  Life  Safety  and  the  connections  shall  be  able  to  develop  the  shear  strength  of  the  frames 
for  Immediate  Occupancy.  (Tier  2:  Sec.  4.6.2.2) 

© 

NC 

N/A 

STEEL  COLUMNS:  The  columns  in  lateral-force-resisting  frames  shall  be  anchored  to  the  building 
foundation  for  Life  Safety  and  the  anchorage  shall  be  able  to  develop  the  tensile  capacity  of  the 

foundation  for  Immediate  Occupancy.  (Tier  2:  Sec.  4.6.3. 1) 
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(Partition  Length  Calculations  Excel  File  BOISDOPT.XLS) 
(Weight  Calculations  Excel  File  BOISDOWT.XLS) 


By:  Tom  Graber,  P.  E. 


FEMA310 

Tier  1  Screening  Phase 
Partition  Lengths 


BLM  District  Office 
Boise,  ID 


PARTITION  LENGTHS 

Building  Section  1  Partitions 

2  thru  6  Lines;  D-G  Lines;  N-S  Partitions 


Location 

Section 

Length 

Number 

Length 

(ft) 

3  Line 

56 

1 

56 

3+  Line 

26 

1 

26 

3+  Line 

12 

1 

12 

4,  4+  Line 

26 

1 

26 

120 

2  thru  6  Lines;  D-G  Lines;  E-W  Partitions 


Location 

Section  Number 
Length 

Length 

(ft) 

E;  F-;  F  Lines 

30  3 

90  ft 

Boisdopt.xls 


1 


09/18/1999 


By:  Tom  Graber,  P.  E. 
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BLM  District  Office 
Boise,  ID 


PARTITION  LENGTHS 

Building  Section  2  Partitions  -  Second  Floor 

2  thru  7  Lines;  C-D  Lines;  N-S  Partitions 


Location 

Section 

Length 

Number 

Length 

(ft) 

Secure  Storage 

40 

1 

40 

2;  2+;  3 

19 

9 

171 

211  ft 

2  thru  7  Lines;  C-D  Lines;  E-W  Partitions 


Location 

Section 

Length 

Number 

Length 

(ft) 

C;  C+;  Corridor 

84 

2 

168 

3- 

11 

1 

11 

D- 

17 

1 

17 

196  ft 


5  thru  9  Lines;  A-B  Lines;  N-S  Partitions 


Location 

Section 

Length 

Number 

Length 

(ft) 

Chase 

51 

1 

51 

5;  6;  7;  8;  8+ 

21 

5 

105 

5-  (Tele) 

16 

1 

16 

7+  Line 

14 

1 

14 

186 

5  thru  9  Lines;  A-B  Lines;  E-W  Partitions 


Location 

Section 

Length 

Number 

Length 

(ft) 

5- 

5 

3 

15 

A+  (Corridor) 

60 

2 

120 

B  (Conference) 

31 

1 

31 

B  Line 

12 

1 

12 

178 

Boisdopt.xls 


2 


09/18/1999 


BLM  District  Office 
Boise,  ID 

Building  Section  2  Partitions  -  First  Floor 

1  thru  9  Lines;  A-B  Lines;  N-S  Partitions 


By:  Tom  Graber,  P.  E. 


FEMA310 

Tier  1  Screening  Phase 
Partition  Lengths 


PARTITION  LENGTHS 


Location 

Section 

Length 

Number 

Length 

(ft) 

1+  Line 

15 

1 

15 

2;3;5-;5+ 

26 

5 

130 

2+ 

9 

1 

9 

6 

16 

1 

16 

9- 

15 

1 

15 

185 

1  thru  9  Lines;  A-B  Lines 

;  E-W  Partitions 

Location 

Section 

Number 

Length 

Length 

(ft) 

1-2  Lines 

13 

1 

13 

1-2  Lines 

12 

1 

12 

2+ 

16 

1 

16 

5- 

11 

1 

11 

5+ 

12 

1 

12 

2  thru  5  Lines 

73 

1 

73 

8  thru  9  Lines 

13 

1 

13 

150 

1  thru  9  Lines;  C-D  Lines 

;  N-S  Partitions 

Location 

Section 

Number 

Length 

Length 

(ft) 

2;2+;3;3+;4;4+;5(2);5+,6 

20 

11 

220 

1  thru  9  Lines;  C-D  Lines;  E-W  Partitions 

Location  Section  Number 

Length 

Length 

(ft) 

C  &  D  Line  85  2 

170 

10  1 

10 

21  1 

21 

18  1 

18 

219  ft 


Boisdopt.xls 


3 


09/18/1999 


By:  Tom  Graber,  P.E. 


FEMA310 

Tier  1  Screening  Phase 
Weight  Takeoff 


BLM  District  Office 
Boise,  ID 


STRUCTURE  WEIGHTS 

Weight  of  Building  Section  1  (One  Story  Portion  of  Building) 

(Seismic  Weight  Attributed  to  the  Roof  Diaphragm) 


Roof  Material 

Unit  Weight 

Length 

Width 

Area 

Weight  Part  Subtotal 

(psf) 

(ft) 

(ft) 

(ft2) 

(lbs)  (lbs) 

1  1/2"  x  18  ga.  deck 

2.7 

88.7 

55.5 

4,923 

13,292 

4"  Rigid  Board  Insul. 

6.0 

88.7 

55.5 

4,923 

29,537 

Built  up  Roof 

6.5 

88.7 

55.5 

4,923 

31,999 

Acoustical  Tile  below 

1.5 

88.7 

55.5 

4,923 

7,384 

Lights,  HVAC,  etc. 

5.0 

88.7 

55.5 

4,923 

24,614 

106,826 

Roof  Beams 

Location 

Member 

Unit  Weight 

Length  Number  Weight 

Size 

(Plf) 

(ft) 

(lbs) 

E-line 

W 14x22 

22 

24 

1 

528 

E-line 

W 14x22 

22 

12 

1 

264 

E-line 

M12x1 1 .8 

11.8 

24 

1 

283 

E-line 

W 16x26 

26 

24 

1 

624 

F-line 

W 14x22 

22 

24 

1 

528 

F-line 

M12x11.8 

11.8 

24 

2 

566 

F-line 

W14x22 

22 

12 

1 

264 

G-line 

W 14x22 

22 

24 

3 

1,584 

2-line 

W16x31 

31 

24 

1 

744 

2-line 

W14x22 

22 

24 

1 

528 

2  thru  5-line 

W 14x26 

26 

8 

4 

832 

3  &  4-line 

W 14x22 

22 

24 

4 

2,112 

5-line 

W 14x22 

22 

24 

2 

1,056 

6-line 

W 14x22 

22 

24 

1 

528 

6-line 

M8x6.5 

6.5 

8 

1 

52 

Intermediate 

M12x1 1 .8 

11.8 

24 

8 

2,266 

Ledgers  @  2  &  6+ 

W10x15 

15 

12 

2 

360 

Ledgers  @  2 

W14x22 

22 

24 

1 

528 

Ledgers  @  G 

W10x15 

15 

24 

3 

1,080 

Skylight  framing 

W 16x26 

26 

21.3 

1 

554 

Skylight  framing 

M12x1 1 .8 

11.8 

24 

6 

1,699 

Skylight  framing 

M12x1 1 .8 

11.8 

14.7 

1 

173 

Skylight  framing 

W24x55 

55 

24 

3 

3,960 

21,114 


Seismic  Dead  Weight  of  Roof  Contributing 
to  Roof  Diaphragm  of  Building  Section  1  127,940  lbs 

Say  130,000  lbs 


Boisdowt.xls 


09/18/1999 


By:  Tom  Graber,  P.E. 


FEMA  310 

Tier  1  Screening  Phase 
Weight  Takeoff 


BLM  Distnct  Office 
Boise,  ID 


STRUCTURE  WEIGHTS 

Weight  of  Building  Section  1  (One  Story  Portion  of  Building) 

(Seismic  Weight  Attributed  to  the  Roof  Diaphragm) 


Columns  Member  Size 


1/2  of  Column  Height  Below  Roof  5"  Std.  pipe 
1/2  of  Brace  Length  Below  Roof  4"  Std.  Pipe 


Unit  Weight  Length  Number  Weight 
(pif) _ (ft) _ (lbs) 

14.6  6.9  15  1.511 

10.79  18.3  8  1.580 


Unit  Weight  of  Exterior  Walls 

Unit  Weight 
(psf) 

4"  Brick 

40.0 

1/2"  Plywood 

1.5 

6"  Steel  Studs  @  24" 

1.0 

6"  Batt  Insulation 

2.4 

5/8"  Gyp.  Brd  (One  Side) 

2.5 

47.4 


3,091 


Notes  for  Wall  and  Column  Weight  Calculations 

1.  Neglect  window  area.  Assume  the  entire  wall  is  typical  construction.  This  will 

be  conservative.  Windows  are  small  and  do  not  cover  a  large  area  of  the  wall.  Increased 
weight  determined  by  this  assumption  will  be  used  to  account  for  brick 
pavers  (window  sills)  which  are  not  included  in  estimate. 

2.  Column  &  wall  weights  are  based  on  assumption  that  1/2  of  story  height  below  the  roof 
contributes  to  the  seismic  weight  at  the  roof  level.  2‘  added  to  height  to  account  for  parapet. 


Walls 


Total  Area  of  Exterior  Walls 


Location 

Length 

(ft) 

Height 

(ft) 

Area 

(sf) 

Unit  Weight 
(psf) 

Weight 

(lbs) 

G-line 

74.7 

8.9 

665 

47.4 

31,513 

2-line 

55.5 

8.9 

494 

47.4 

23,413 

5-line 

26.0 

8.9 

231 

47.4 

10.968 

6-line 

31.0 

8.9 

276 

47.4 

13,078 

Subtotal 

(lbs) 


78,972 


Seismic  Dead  Weight  of  Walls  Contributing  to 
Roof  Diaphragm  of  Building  Section  1  82,063  lbs 


Say  85,000  lbs 


Boisdowt.xls 


09/18/1999 


By:  Tom  Graber,  P.E. 


FEMA310 

Tier  1  Screening  Phase 
Weight  Takeoff 


BLM  District  Office 
Boise,  ID 


STRUCTURE  WEIGHTS 


Weight  of  Partitions  Contributing  to  Roof  Diaphragm  of  Building  Section  1 

Unit  Weight  of  2X4  metal  stud  wall  with  gypsum  board  each  side  =  6  psf 

Assume  that  all  partitions  are  full  height  from  top  of  lower  slab  to  bottom  of  deck  above.  This  is  conservative, 
not  all  partition  walls  are  full  height. 

One  half  of  seismic  weight  of  full  height  partitions  is  carried  by  roof  diaphragm  above. 


Location  Length  Height  Area  Unit  Weight  Weight  Subtotal 

_ (ft)  (ft)  (sf)  (psf) _ (lbs)  (lbs) 

One  Half  of  Partitions  Above  Floor  1  thru  6;  D  thru  G  N-S  120  6.9  828  6.0  4,968 

One  Half  of  Partitions  Above  Floor  2  thru  6;  D  thru  G  E-W  90  6.9  621  6.0  3,726 _ 

8,694 


Seismic  Dead  Weight  of  Partitions  Contributing 
to  Roof  Diaphragm  of  Building  Section  1 


8,694  lbs 


Area  Unit  Weight 

FEMA  310,  Section  3.5.1,  actual  or  minimum  partition  weight  of  10  psf:  4368  5.0  21,840  lbs 

Note:  Assumed  1/2  is  transferred  to  floor  and  1/2  to  ceiling,  thus  5  psf. 

Say  21,840  lbs 


Boisdowt.xls 


09/18/1999 


By:  Tom  Graber,  P.E.  FEMA  310 

Tier  1  Screening  Phase 
Weight  Takeoff 


STRUCTURE  WEIGHTS 

Weight  of  Building  Section  2  (Two  Story  Portion  of  Building) 

Seismic  Weight  Attributed  to  the  Second  Floor  Diaphragm) 


Floor 

Item 

Unit  Weight 
(psf) 

Length 

(ft) 

Width 

(ft) 

Weight 

(lbs) 

1  1/2"  deck  w/ 2  1/2"  concrete 

40.0 

174.7 

76.7 

535,980 

Acoustical  tile  below 

1.5 

174.7 

76.7 

20,099 

Lights,  HVAC,  etc. 

5.0 

174.7 

76.7 

66,997 

Floor  Beams 

Location 

Unit  Weight 

Length 

Number 

Weight 

(pH) 

(ft) 

(lbs) 

A-line 

W 14x22 

22 

24 

7 

3,696 

B-line 

W16x31 

31 

24 

7 

5,208 

C-line 

W 18x40 

40 

24 

4 

3,840 

C-line 

W16x31 

31 

24 

3 

2,232 

D-line 

W 14x22 

22 

24 

3 

1,584 

D-line 

W  18x45 

45 

24 

2 

2,160 

D-line 

W 18x35 

35 

24 

2 

1,680 

1-line 

W14x22 

22 

24 

1 

528 

1-line 

M14x17.2 

17.2 

24 

2 

826 

2-line 

W 14x22 

22 

24 

1 

528 

2-line 

M14x1 7.2 

17.2 

24 

2 

826 

3-line 

W14x22 

22 

24 

1 

528 

3-line 

M14x17.2 

17.2 

24 

2 

826 

4-line 

W14x22 

22 

24 

1 

528 

4-line 

M14x17.2 

17.2 

24 

1 

413 

4-line 

W14x26 

26 

24 

1 

624 

5-line 

W 14x22 

22 

24 

2 

1,056 

5-line 

M14x17.2 

17.2 

24 

1 

413 

7  &  8-line 

M14x17.2 

17.2 

24 

6 

2,477 

9-line 

M14x17.2 

17.2 

24 

2 

826 

9-line 

W 14x22 

22 

24 

1 

528 

Intermediate 

M14x17.2 

17.2 

24 

33 

13,622 

Intermediate 

W14x22 

22 

24 

8 

4,224 

Ledgers  @  1  &  9 

W12x16.5 

16.5 

24 

6 

2,376 

Ledgers  @  D 

W12x16.5 

16.5 

24 

2 

792 

Ledgers  @  D 

W14x22 

22 

24 

1 

528 

Seismic  Dead  Weight  of  Floor  Contributing 

to  Second  Floor  Diaphragm  of  Building  Section  2 


BLM  District  Office 
Boise,  ID 


Part  Subtotal 
(lbs) 


623,076 


52,867 

675,943  lbs 
Say  680,000  lbs 


Boisdowt.xls 


09/18/1999 


By:  Tom  Graber,  P.E. 


FEMA310 

Tier  1  Screening  Phase 
Weight  Takeoff 


BLM  District  Office 
Boise,  ID 


STRUCTURE  WEIGHTS 

Weight  of  Building  Section  2  (Two  Story  Portion  of  Building)  (Continued) 

(Continuation  of  Seismic  Weight  Attributed  to  Second  Floor  Diaphragm) 

Use  one  half  of  column  height  above  floor  and  one  half  of  column  height  below  floor. 


Columns 

Unit  Weight 
(P'f) 

Height 

(ft) 

Number 

Weight 

(lbs) 

1/2  Col.  Below  Fir.  +  1/2  Col.  Above  Fir. 

8"  STD  pipe 

28.55 

13.5 

25 

9,636 

1/2  Col.  Below  Fir.  +  1/2  Col.  Above  Fir. 

8"  XXS  pipe 

72.4 

13.5 

7 

6,842 

1/2  Brace  Length  Below  Floor 

6"  STD  pipe 

18.97 

18.3 

10 

3,472 

1/2  Brace  Length  Above  Floor 

5"  STD  pipe 

14.62 

17.6 

10 

2,573 

22,522 


Unit  Weight  of  Exterior  Walls 

Unit  Weight 
(Psf) 

4"  Brick 

40.0 

1/2"  Plywood 

1.5 

6"  Steel  Studs  @  24" 

1.0 

6"  Batt  Insulation 

2.4 

5/8"  Gypsum  Brd. 

2.5 

47.4 

Notes  for  Wall  and  Column  Weight  Calculations 

1.  Neglect  window  area.  Assume  the  entire  wall  is  typical  construction.  This  will 

be  conservative.  Windows  are  small  and  do  not  cover  a  large  area  of  the  wall.  Increased 
weight  determined  by  this  assumption  will  be  used  to  account  for  brick 
pavers  (window  sills)  which  are  not  included  in  estimate. 

2.  Column  &  wall  weights  are  based  on  assumption  that  1/2  of  story  height  below  the  floor 
plus  1/2  of  story  height  above  the  floor  contribute  to  the  seismic  weight  at  the  floor  level. 


Walls 


Location  Length  Height  Area  Unit  Weight  Weight  Subtotal 

(ft)  (ft)  (sf)  (psf)  (lbs)  (lbs) 


Area  of  Exterior  Walls  A-line 

174.7 

13.5 

2,358 

47.4 

111,791 

D-line 

75.0 

13.5 

1,013 

47.4 

47,993 

1-line 

76.7 

13.5 

1,035 

47.4 

49,080 

9-line 

76.7 

13.5 

1,035 

47.4 

49,080 

257,944 


Seismic  Dead  Weight  of  Wall  Contributing 

to  Second  Floor  Diaphragm  of  Building  Section  2 


280,466  lbs 


Say  282,000  lbs 


Boisdowt.xls 


09/18/1999 


By:  Tom  Graber,  P.E. 


FEMA310 

Tier  1  Screening  Phase 
Weight  Takeoff 


BLM  District  Office 
Boise,  ID 


STRUCTURE  WEIGHTS 


Weight  of  Partitions  Contributing  to  Second  Floor  Diaphragm  of  Building  Section  2 

(Unit  Weight  of  2X4  metal  stud  wall  with  gypsum  board  each  side  =  6  psf) 

(Assume  that  all  partitions  are  full  height  from  top  of  lower  slab  to  bottom  of  deck  above.  This  is  conservative, 
not  all  partition  walls  are  full  height.) 


Location  Length  Height  Area  Unit  Weight  Weight  Subtotal 

(ft) (ft)  (sf)  (psf) (lbs) (lbs) 


One  Half  of  Partitions  Below  Floor 

1  thru  9;  A  thru  B  N-S 

185 

6.4 

1184 

6.0 

7,104 

One  Half  of  Partitions  Below  Floor 

1  thru  9;  A  thru  B  E-W 

150 

6.4 

960 

6.0 

5,760 

One  Half  of  Partitions  Below  Floor 

1  thru  9;  C  thru  D  N-S 

220 

6.4 

1408 

6.0 

8,448 

One  Half  of  Partitions  Below  Floor 

1  thru  9;  C  thru  D  E-W 

219 

6.4 

1402 

6.0 

8,410 

One  Half  of  Partitions  Above  Floor 

5  thru  9;  A  thru  B  N-S 

186 

6.4 

1190 

6.0 

7,142 

One  Half  of  Partitions  Above  Floor 

5  thru  9;  A  thru  B  E-W 

178 

6.4 

1139 

6.0 

6,835 

One  Half  of  Partitions  Above  Floor 

2  thru  7;  C  thru  D  N-S 

211 

6.4 

1350 

6.0 

8,102 

One  Half  of  Partitions  Above  Floor 

2  thru  7;  C  thru  D  E-W 

196 

6.4 

1254 

6.0 

7,526 

59,328 

Seismic  Dead  Weight  of  Partitions  Contributing 

to  Second  Floor  Diaphragm  of  Building  Section  2  59,328  lbs 


Area  Unit  Weight 

FEMA  310,  Section  3.5.1,  actual  or  minimum  partition  weight  of  10  psf:  12095  10.0  120,950  lbs 

Note:  Assumed  1/2  is  transferred  to  floor  and  1/2  to  ceiling,  thus  5  psf. 

Say  120,960  lbs 


Boisdowt.xls 


09/18/1999 


By:  Tom  Graber 


FEMA310 


Tier  1  Screening  Phase 
Weight  Takeoff 

STRUCTURE  WEIGHTS 


BLM  District  Office 
Boise,  ID 


Weight  of  Building  Section  2  (Two  Story  Portion  of  Building) 

Seismic  Weight  Attributed  to  the  Roof  Diaphragm) 


Roof 

Unit  Weight 
(psf) 

Length 

(ft) 

Width 

(ft) 

Area 

(ft2) 

Weight 

(lbs) 

Part  Subtotal 
(lbs) 

1  1/2"  x  18  ga.  deck 

2.7 

174.7 

76.7 

13399 

36,179 

4"  Rigid  Board  Insul. 

6.0 

174.7 

76.7 

13399 

80,397 

Built  up  Roof 

6.5 

174.7 

76.7 

13399 

87,097 

Acoustical  Tile  below 

1.5 

174.7 

76.7 

13399 

20,099 

Lights,  HVAC,  etc. 

5.0 

174.7 

76.7 

13399 

66,997 

290,769 

Roof  Beams 

Unit  Weight 
(Plf) 

Length 

(ft) 

Number 

Weight 

(lbs) 

A-line 

W 14x22 

22 

24 

1 

528 

A-line 

W18x35 

35 

24 

1 

840 

A-line 

W16x31 

31 

24 

5 

3,720 

B  &  C-line 

W14x22 

22 

24 

14 

7,392 

D-line 

W16x31 

31 

24 

5 

3,720 

D-line 

W18x35 

35 

24 

1 

840 

D-line 

W14x22 

22 

24 

1 

528 

1-line 

W14x22 

22 

24 

3 

1,584 

2  thru  9-line 

W14x22 

22 

24 

12 

6,336 

2  thru  9-line 

M12x1 1 .8 

11.8 

24 

9 

2,549 

Intermediate 

M12x1 1 .8 

11.8 

24 

42 

11,894 

Ledgers  @  1  &  9 

W10x15 

15 

24 

6 

2,160 

Ledgers  @  A  &  D 

W10x15 

15 

24 

14 

5,040 

47,131 


Seismic  Dead  Weight  of  Roof  Contributing  to 

Roof  Diaphragm  of  Building  Section  2  337,900  lbs 

Say  340,000  lbs 


Boisdowt.xls 


09/18/1999 


By:  Tom  Graber 


FEMA310 

Tier  1  Screening  Phase 
Weight  Takeoff 


BLM  Distnct  Office 
Boise.  ID 


STRUCTURE  WEIGHTS 


Weight  of  Building  Section  2  (Two  Story  Portion  of  Building) 

Seismic  Weight  Attributed  to  the  Roof  Diaphragm) 


Columns 

Unit  Weight 
(Plf) 

Height 

(ft) 

Number 

Weight 

(lbs) 

1/2  of  Column  Height  Below  Roof  8"  XXS  pipe 

72.4 

6.9 

32 

15.986 

1/2  of  Brace  Length  Below  Roof  5"  STD  pipe 

14.62 

18.3 

10 

2.675 

18,661 

Weight  of  Building  Section  2  (Two  Story  Portion  of  Building)  (Continued) 


Unit  Weight  of  Exterior  Walls  Unit  Weight 

_ [ESQ _ 

4"  Brick  40.0 

1/2"  Plywood  1.5 

6"  Steel  Studs  @  24"  1 .0 

6"  Batt  Insulation  2.4 

5/8"  Gypsum  Brd.  Z5 

47.4 


Notes  for  Wall  and  Column  Weight  Calculations 

1.  Neglect  window  area.  Assume  the  entire  wall  is  typical  construction.  This  will 

be  conservative.  Windows  are  small  and  do  not  cover  a  large  area  of  the  wall.  Increased 
weight  determined  by  this  assumption  will  be  used  to  account  for  brick 
pavers  (window  sills)  which  are  not  included  in  estimate. 

2.  Column  &  wall  weights  are  based  on  assumption  that  1/2  of  story  height  below  the  roof 
contributes  to  the  seismic  weight  at  the  roof  level.  2'  added  to  height  to  account  for  parapet. 


Walls 

Length 

Height 

Area 

Unit  Weight 

Weight 

Subtotal 

(ft) 

(ft) 

(sf) 

(psf) 

(lbs) 

(lbs) 

Total  Area  of  Exterior  Walls  A-line 

174.7 

8.4 

1,467 

47.4 

69,559 

D-line 

174.7 

8.4 

1,467 

47.4 

69,559 

1-line 

76.7 

8.4 

644 

47.4 

30,539 

9-line 

76.7 

8.4 

644 

47.4 

30,539 

200,195 


Seismic  Dead  Weight  of  Walls  Contributing  to 

Roof  Diaphragm  of  Building  Section  2  218,856  lbs 

Say  220,000  lbs 


Boisdowt.xls 


09/18/1999 


By:  Tom  Graber 


FEMA310 

Tier  1  Screening  Phase 
Weight  Takeoff 


BLM  District  Office 
Boise,  ID 


STRUCTURE  WEIGHTS 


Weight  of  Partitions  Contributing  to  Roof  Diaphragm  of  Building  Section  2 

(Unit  Weight  of  2X4  metal  stud  wall  with  gypsum  board  each  side  =  6  psf) 

(Assume  that  all  partitions  are  full  height  from  top  of  lower  slab  to  bottom  of  deck  above.  This  is  conservative, 
not  all  partition  walls  are  full  height.) 


Location 

Length 

Height 

Area 

Unit  Weight 

Weight 

(ft) 

(ft) 

(sf) 

(psf) 

(lbs) 

One  Half  of  Partitions 

Below  Roof 

5  thru  9;  A  thru  B  N-S 

186 

6.4 

1190 

6.0 

7,142 

One  Half  of  Partitions 

Below  Roof 

5  thru  9;  A  thru  B  E-W 

178 

6.4 

1139 

6.0 

6,835 

One  Half  of  Partitions 

Below  Roof 

2  thru  7;  C  thru  D  N-S 

211 

6.4 

1350 

6.0 

8,102 

One  Half  of  Partitions 

Below  Roof 

2  thru  7;  C  thru  D  E-W 

196 

6.4 

1254 

6.0 

7,526 

Subtotal 


29,606 


Seismic  Dead  Weight  of  Partitions  Contributing 

to  Second  Floor  Diaphragm  of  Building  Section  2 


29,606  lbs 


Area  Unit  Weight 

FEMA  310,  Section  3.5.1 ,  actual  of  minimum  partition  weight  of  10  psf:  12095  5.0  60,475  lbs 

Note:  Assumed  1/2  is  transferred  to  floor  and  1/2  to  ceiling,  thus  5  psf. 

Say  60,480  lbs 


Boisdowt.xls 


09/18/1999 


Appendix  D  --  Screening  Phase  Calculations  (Tier  1) 

(Quick  Check  Calculations  MathCad  File  BOISDOT1.MCD) 


By:  Tom  Graber,  P.E. 


BLM  District  Office 
Boise  ID 


FEMA310 

Seismic  Evaluation  of  Existing 
Buildings 

Tier  1  Screening  Phase 


Determine  Base  Shear  in  Principal  Directions: 

Reference: 

1997  NEHRP  Recommended  Provisions  for  Seismic  Regulations  for  New  Buildings  And 
Other  Structures,  FEMA-302,  February  1998,  Part  1  Provisions  (Part  2  Commentary, 

FEMA  303). 

FEMA  310,  Handbook  for  the  Seismic  Evaluation  of  Buildings  --  A  Prestandard,  January  1 998 
Given: 


Lower  story  height; 

h  ]  :=  13.83  feet 

Second  story  height: 

h  o  :=  12.87  feet 

Total  building  height:  h  t  t  |  :=h  ,  +  h  9 

h  total  =  26-7  feet 

Number  of  stories 

N  := 0 

story 

Overall  Transverse  Length  of  Building  Section  1: 

L  transit  52  feet 

Overall  Longitudinal  Length  of  Building  Section  1: 

'-longl  :=  84  feet 

Overall  Transverse  Length  of  Building  Section  2: 

L  trans2  :=  72  feet 

Overall  Longitudinal  Length  of  Building  Section  2: 

Llong2:=168  feet 

Length  of  a  Typical  Bay  in  Longitudinal  and  Transverse  Directions: 

L  bay  :=  24  feet 

Seismic  Dead  Weiqht  Excluding  Partition  Dead  Load 

(See  Excel  File  BOISDOWT.XLS) 

Total  structure  seismic  weiaht  of  roof  of  Buildinq  Section  1 
excludina  Dartitions  to  be  aoDlied  at  roof  diaohraqm: 

W  seisdlrfl  :=  130000  lbs 

Total  structure  seismic  weight  of  exterior  walls  of 

Buildinq  Section  1  to  be  applied  at  roof  diaphraqm: 

W  seisdlwll  :=  85000  lbs 

Total  structure  seismic  weioht  of  floor  of  Buildinq  Section  2 
excludino  partitions  to  be  applied  at  second  floor  diaphraqm 

w  seisdlfl2  :=  680000  ,bs 

Total  structure  seismic  weight  of  exterior  walls  of 

Buildinq  Section  2  to  be  applied  at  second  floor  diaphraqm 

Wseisdlwlfl2  :=  282000  lbs 

Total  structure  seismic  weioht  of  roof  of  Buildinq  Section  2 
excludino  partitions  to  be  applied  at  roof  diaphraqm 

Wseisdlrf2  :=  340000  lbs 

Total  structure  seismic  weight  of  exterior  walls  of 

Buildinq  Section  2  to  be  applied  at  roof  diaphraqm 

Wseisdlwlrn:= 220000  lbs 
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By:  Tom  Graber,  P.E. 


Seismic  Evaluation  of  Existing 
Buildings 

Tier  1  Screening  Phase 


FEMA310 


BLM  District  Office 
Boise  ID 


Determine  Base  Shear  in  Principal  Directions  (Continued): 

Per  FEMA  310,  Section  3. 5. 2.1,  "W"  is  the  total  dead  load  and  anticipated  live  load.  "W"  is  comprised  of: 

1 .  In  storage  and  warehouse  occupancies,  a  minimum  of  25%  of  the  floor  live  load. 

2.  The  actual  partition  weight  or  a  minimum  weight  of  10  psf  of  floor  area  whichever  is  greater. 

3.  The  applicable  snow  load. 

4.  The  total  weight  of  permanent  equipment  and  furnishings. 

Partition  Dead  Weight: 

Minimum  partition  dead  load  is  10  psf  per  FEMA  310,  Section  3.5.2. 1 :  ^  ^ 

Since  a  majority  of  partitions  are  full  story  height,  apply  one  half  of  u  partitionmin  P 

partition  load  to  floor  below  and  one  half  to  ceiling/roof  above. 

Actual  Partition  Dead  Weights, 

(See  Excel  File  BOISDOWT.XLS) 

Actual  Partition  Dead  Weight  For  Building  Section  1  ^partitionac-tl  :=8800  lbs. 

to  be  Applied  to  Roof  Diaphragm: 

Minimum  Partition  Dead  Weight  for  Building  Section  1 
to  be  Applied  to  Roof  Diaphragm: 


vv  partitionmin 


ong]  trans 


Weight  of  Partitions  to  be  Used  for  Tier  1  Evaluation 
to  be  Applied  to  Roof  Diaphragm  of  Building  Section  1 : 


Actual  Partition  Dead  Weight  for  Building  Section  2 
to  be  Applied  at  Second  Floor  Diaphragm. 


Minimum  Partition  Dead  Weight  for  Building  Section  2 
to  be  Applied  at  Second  Floor  Diaphragm: 


=  120960  lbs. 


Weight  of  Partitions  to  be  Used  for  Tier  1  Evaluation 
to  be  Applied  to  Second  Floor  Diaphragm  of  Building  Section  2: 


120960  lbs. 
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By:  Tom  Graber,  P.E. 


BLM  District  Office 
Boise  ID 


FEMA310 

Seismic  Evaluation  of  Existing 
Buildings 

Tier  1  Screening  Phase 


Determine  Base  Shear  in  Principal  Directions  (continued): 

Actual  Partition  Dead  Weight  for  Building  Section  2 
to  be  Applied  at  Roof  Diaphragm  V  parti tionactrG  ' 

Minimum  Partition  Dead  Weight  of  Building  Section  2 
to  be  Applied  at  Second  Floor  Diaphragm 


vv 


W 


parti  tionminrf2 


partitionmm 


b  lon<i2'b  trans2 


W  parti tionminrf2  ~  60480  lbs- 


Weight  of  Partitions  to  be  Used  for  Tier  1  Evaluation 
to  be  Applied  to  the  Roof  Diaphragm  of  Building  Section  2: 

^  partitionrf2  partitionactrf2>  ^  partitionniinrf2- ^  partitionactrG J  ^  parti  tionminrf2, 

W  partitionrl2  =  60480 


Note:  A  minimal  area  of  this  building  has  fixed  partitions  installed;  therefore,  the 
minimum  partition  load  controls. 

Live  Loading: 

Second  Floor  Full  Design  Unit  Live  Load:  :=65.0  psf 

(Appendix  A,  Figure  No.  14) 


Second  Floor  Effective  Live  Load: 

Per  FEMA  310,  Section  3. 5.2.1 ,  this  building  is  not  used  as 

a  warehouse  or  storage;  therefore,  LLeff  =  0  psf  vv  2et'fll  _  °-° 


W  2EFFLL  :-w2effH'L  trails  l  ’L  long!  w  2EFFLL  ~  0  lbs- 

Effect  of  Snow  Loading  (FEMA  310,  Section  3.5.2. 1  and  4.2.4.2V 

Effective  snow  load:  70%  of  full  design  snow  load,  or  where 
conditions  warrant  and  approved  by  regulatory  agency,  not  less 
than  20%  of  full  design  snow  load,  except  where  design  snow 
is  30  psf  or  less,  Qs=0.0 

Snow  load  for  Boise  ID  is  25  psf  per  City  of  Boise  Building  Department 

(208)  384-3802.  Per  Appendix  A,  Figure  No.  14  the  original  design  load  for  j  :=30  psf 

the  roof  was  30  psf.  Since  both  loads  are  equal  to  or  less  than  30  psf  limit, 

Use  SLeff  =  0  psf. 

w  effsl  =  0  Psf 

W  EFFSL  1  =  0  lbs 


W  EFFSL2  "  0  lbs 


vv 


ffd  :=  i0  w  fdsl  — 30 ,  0.0, 0.7-vv  pfkl ) 


fdsl 


Total  effective  snow  load 
for  Building  Section  1: 


W 


EFFSL 1 


“  VV  r>ffcl  ‘  (  L  tr-.mc  !  L 


transl  lonal 


Total  effective  snow  load  w  EFFSL2  :=weffe,-(L  trans2  L  lona2 

for  Building  Section  2: 
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By:  Tom  Graber,  P.E. 


FEMA  310  BLM  District  Office 

Seismic  Evaluation  of  Existing  Boise  ID 

Buildings 

Tier  1  Screening  Phase 


Determine  Base  Shear  in  Principal  Directions  (continued): 


Total  Seismic  Weight  of  Building  Sections: 

Combine  seismic  dead  load  plus  live  load  or  effective  snow  load  plus  partition  load  whichever 
is  greater. 

Building  Section  1: 

W  seisrfl  :=  W  seisdlrfl  +  W  seisdlwll  +  W  partition  1  +  W  EFFSL I  W  seisrfl  =  236840  lbs 


Building  Section  2  Roof  Diaphragm: 

W  seisrfl  :=  vv  seisdlril  +  W  seisdlwIrD  +  W  parlitionre  +■  W  EFFSL2 


w  seisrfl  =  6204S(I  lbs 


Building  Section  2  Floor  Diaphragm: 

W  seistlZ  :=  w  seisdlfI2  +  W  seisdlwlf!2  +  W  partitionsf2  +  W  EFFSL2  W  seist12  =  1 082960  lbs- 

Total  Seismic  Weight  of  Building  Section  1: 

W  seisl  :=  W  seisrfl 

Total  Seismic  Weight  of  Building  Section  2: 

^  seis2  ^  seisri2  +  ^  seisfl2 

Total  Seismic  Weight  of  Entire  Building: 

^  seistot  ^  seisl  ‘t"  ^  seis2 


\V  s^i  =  236840  lbs. 

Wseis2  =  1703440  lbs- 

W  =  1 940280  lbs. 

seistot 


Note  Checker  Rodney  Barthe!  September  17. 1999:  Generally,  in-plane  walls  of  exterior  walls  and  partitions  self  inertial  mass  does  not 
get  transferred  into  the  horizontal  diaphragms.  The  out-of-plane  walls  will  transfer  their  inertial  mass  into  the  horizontal  diaphragm 
where  the  force  is  transferred  into  vertial  lateral-force-resisting  systems  (braced  frames).  The  simultaneous  inclusion  of  both  principal 
building  direction  walls  into  the  horizonal  diaphragms  is  a  conservative  approach  when  calculating  orthogal  seismic  weights.  The 
approach  is  acceptable. 
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By:  Tom  Graber,  P.E. 


FEMA  310  BLM  District  Office 

Seismic  Evaluation  of  Existing  Boise  ID 

Buildings 

Tier  1  Screening  Phase 


Determine  Base  Shear  in  Principal  Directions  (continued): 


Level  of  Performance  (LOP)  FEMA  310,  Section  1.3  and  2.4,  (Page  1-6  and  2-3): 

Life-Safety  (LS)  Performance  Level  —  Building  performance  that 
includes  significant  damage  to  both  structural  and  nonstructural 

components  during  a  design  earthquake,  though  at  least  some  margin  < —  LOP 

against  either  partial  or  total  structural  collapse  remains.  Injuries  may 
occur,  but  the  level  of  risk  for  life  threatening  injury  and  entrapment  is 
low. 

Immediate  Occupancy  (10)  Performance  Level  --  Building 
performance  that  includes  very  limited  damage  to  both  structural  and 
nonstructural  components  during  the  design  earthquake.  The  basic 
vertical  and  lateral-force-resisting  systems  retain  nearly  all  of  their 
pre-earthquake  strength  and  stiffness.  The  level  of  risk  for  life 
threatening  injury  as  a  result  of  damage  is  very  low.  Although  some 
minor  repairs  may  be  necessary,  the  building  is  fully  habitable  after  a 
design  earthquake,  and  the  needed  repairs  may  be  completed  while  the 
building  is  occupied. 

1997  NEHRP,  FEMA  302,  Section  2.1  Glossary  (Page  7  and  10): 

Design  Earthquake:  Earthquake  effects  that  are  two-thirds  of  the  corresponding  maximum 
considered  earthquake. 

FEMA  310,  Section  1.3,  page  1-6,  See  Maximum  Considered  Earthquake. 

Maximum  Considered  Earthquake  Ground  Motion:  The  most  severe  earthquake 
effects  considered  by  these  provisions  as  defined  in  Section  4.1 . 

FEMA  310,  Section  1.3,  page  1-7,  An  earthquake  with  a  2%  probability  of  exceedance 
in  50  years  with  deterministic-based  maximum  values  near  known  fault  sources. 


09/18/1999 


5 


BOISDOT1.MCD 


By:  Tom  Graber,  P.E. 


FEMA  310  BLM  District  Office 

Seismic  Evaluation  of  Existing  Boise  ID 

Buildings 

Tier  1  Screening  Phase 


Determine  Base  Shear  in  Principal  Directions  (continued): 

1997  NEHRP,  FEMA  302,  Section  4.1  Procedures  for  Determining  Maximum  Considered 

Earthquake  And  Design  Earthquake  Ground  Motion  Accelerations  And  Response  Spectra 

(Page  33): 

Ground  motion  accelerations,  represented  by  response  spectra  and  coefficients  derived  from 
these  spectra,  shall  be  determined  in  accordance  with  the  general  procedure  of  Section  4.1.2 
or  the  site-specific  procedure  of  Section  4. 1 .3.  The  general  procedure  in  which  spectral 
response  acceleration  parameters  for  the  maximum  considered  earthquake  ground  motions  are 
derived  using  Maps  1  through  24,  modified  by  site  coefficients  to  include  local  site  effects  and 
scaled  to  design  values,  are  permitted  to  be  used  for  any  structure  except  as  specifically 
indicated  in  these  Provisions. 


1997  NEHRP,  FEMA  302,  Section  4.1.1  Maximum  Considered  Earthquake  Ground  Motions 

(Page  33): 

The  maximum  considered  earthquake  ground  motions  shall  be  represented  by  the 
mapped  spectral  response  acceleration  at  short  periods  (Ss)  and  1  second  period  (S-j), 
obtained  from  Maps  1  through  24  of  these  Provisions,  and  adjusted  for  Site  Class  effects 
using  the  site  coefficients  of  Section  4. 1.2. 4  (page  37)  .  See  FEMA  310,  Section  3. 5. 2. 3.1, 
Page  3-10. 

1997  NEHRP,  FEMA  302,  Section  4.1.2  General  Procedure  for  Determining  Maximum 

Considered  Earthquake  and  Design  Spectral  Response  Accelerations  (Page  33): 

For  structures  located  in  those  regions  of  the  maps  having  values  of  the  short  period  spectral 
acceleration,  Ss,  less  than  or  equal  to  0.1 5g  and  values  of  the  1  second  period  spectral 
response  acceleration,  SI,  less  than  or  equal  to  0.04g,  accelerations  need  not  be  determined. 
Such  structures  are  permitted  to  be  directly  categorized  as  Seismic  Design  Category  (SDC)  A 
in  accordance  with  Section  4.2.1. 

For  all  other  structures,  the  Site  Class  shall  be  determined  in  accordance  with  Section  4. 1.2.1. 
The  maximum  considered  earthquake  spectral  response  accelerations  adjusted  for  Site 
Class  effects,  SMS  and  SM1,  shall  be  determined  in  accordance  with  Section  4. 1.2.4  and  the 
design  spectral  response  accelerations  at  short  periods,  SDS,  and  at  1  second,  SD1,  shall  be 
determined  in  accordance  with  Section  4.1. 2. 5.  The  general  response  spectrum  shall  be 
determined  in  accordance  with  Section  4. 1.2. 6. 


Maximum  Considered  Earthquake: 

Map  1 :  Maximum  Considered  Earthquake  Ground  Motion  for  the  U.S.  for  0.2  S 

Second  Spectral  Response  Acceleration  (%g)  5%  of  critical  damping  Site  Class  B.  ~  1 00 

Map  2:  Maximum  Considered  Earthquake  Ground  Motion  for  the  U.S.  for  1 

Second  Spectral  Response  Acceleration  (%g)  5%  of  critical  damping  Site  Class  s  •=  1Q'Q 

B.  100 


State:  Idaho  County:  ADA  Zip  Code:  83705 


http://geohazards.cr.usgs.gov/eq/html/zipcode.shtml  @  2%  PE  in  50  Year  for  0.2  and  1 .0  sec  SA 
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BLM  District  Office 
Boise  ID 


FEMA310 

Seismic  Evaluation  of  Existing 
Buildings 

Tier  1  Screening  Phase 


Determine  Base  Shear  in  Principal  Directions  (continued): 


Site  Class  Determination: 


1997  NEHRP,  FEMA  302,  Section  4.1 .2.1,  Site  Class  Definitions  (Page  33): 


S  s  =  0.356 
S  1  =  0.109 


For  all  structures  located  within  those  regions  of  the  maps  having  values  of  the  short-period 
spectral  response  acceleration,  Ss,  greater  than  0.1 5g  or  values  of  the  1  second  period  spectral 
response  acceleration,  SI,  greater  than  0.04g,  the  site  shall  be  classified  as  one  of  the  Site 
Classes  defined  on  page  34.  Parameters  for  determining  Site  Class  are  a  function  of  the  soil 
shear  wave  velocity  (Vbars),  Standard  Penetration  Resistance  (Nbar)  or  from  soil  unconfined  shear 
strength  (sbaru).  Where  site  specific  data  are  not  available  to  a  depth  of  100  feet,  appropriate  soil 
properties  are  permitted  to  be  estimated  by  the  registered  design  professional  preparing  the  soils 
report  based  on  known  geologic  conditions.  When  the  soil  properties  are  not  known  in  sufficient 
detail  to  determine  the  Site  Class,  Site  Class  D  shall  be  used.  Site  Classes  E  or  F  need  not  be 
assumed  unless  the  authority  having  jurisdiction  determines  that  Site  Classes  E  or  F  could  be 
present  at  the  site  or  in  the  event  that  Site  Class  E  or  F  are  established  by  geotechnical  data. 


FEMA  310,  Section  3. 5. 2. 3.1,  Site  Class  Definitions  (Page  3-10): 

The  soil  profile  is  classified  as  Class  D  based  on  the  Geotechnical  Investigation  report 
dated  June  5,  1986  prepared  by  Northern  Engineering  and  Testing,  Inc.  for  the  BLM 
warehouse  and  Maintenance  Building  adjacent  to  the  building  being  investigated  in  this 
report. 


Site  Class:  D 
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FEMA  310  BLM  District  Office 

Seismic  Evaluation  of  Existing  Boise  ID 

Buildings 

Tier  1  Screening  Phase 


Determine  Base  Shear  in  Principal  Directions  (continued): 

1997  NEHRP,  FEMA  302,  Section  4.1 .2.4  Site  Coefficients  and  Adjusted  Maximum 

Considered  Earthquake  Spectral  Response  Acceleration  Parameters  (Page  37): 


Interpolation  for  variable  Fv  w/Table  3-5 

Value  of  Site  Coefficient  Fv  as  a  Function  of  Site  Class  and  Mapped  1  Second 
Period  (S-,)  Maximum  Considered  Earthquake  Spectral  Acceleration  (Table 
4.1.2.4b)  (FEMA  310,  Page  2-4  and  Table  3-5,  Page  3-10): 

S1L:=0*‘  fvL:=2-4 

S  ,  =  0.109 

S  1 H  :=  0--  FvH:—° 


Fv  := 


F  vH  "  F vL 


S  1 H  ~  S  1  L 


'  S  1  ~  S  !  L  :  -H  F 


vL 


F  v  =  2.364 


Interpolation  for  variable  Fa  w/Table  3-6 


Value  of  Site  Coefficient  Fa  as  a  Function  of  Site  Class  and  Mapped  Short 
Periods  (Ss)  Maximum  Considered  Earthquake  Spectral  Acceleration  (Table 
4.1.2.4a)  (FEMA  310,  Page  2-4  and  Table  3-6,  Page  3-10): 


SsL;=0.25 


Ss=  0.356 


SsH:=0.50 


F  aL  :=F6 


FaH:=I-4 


F  a  := 


all 


aL 


.'S 


S  sH  “  S  sL 


S  slj  +■  F  aL 


F 


.ib 


1997  NEHRP.  FEMA  302,  Section  4. 1.2.4  Site  Coefficients  and  Adjusted  Maximum 

Considered  Earthquake  Spectral  Response  Acceleration  Parameters  (Page  37): 


Equation  4. 1.2. 4-1: 

S  _  =  0.356 

SMS  :~FaSs 

S  MS  =  0.54 

Equation  4. 1.2. 4-2: 

S  ,  =  0.109 

SMI  :=FV-S, 

SM1  =  0.258 
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Seismic  Evaluation  of  Existing  Boise  ID 

Buildings 

Tier  1  Screening  Phase 


Determine  Base  Shear  in  Principal  Directions  (continued): 


1997  NEHRP,  FEMA  302,  Section  4.1 .2.5  Design  Spectral  Response  Acceleration 

Parameters  (Page  38): 

Design  earthquake  spectral  response  acceleration  at  short  periods,  SDS,  and  at  1  second, 
SD1,  shall  be  determined  from  formulas  4. 1.2. 5-1  and  4. 1.2. 5-2. 

1997  NEHRP,  FEMA  302,  Equation  4. 1.2. 5-1,  Page  38  :  S  :=— •$  S  DS  =  0-36 

(FEMA  310,  Section  3.5.2.3.1,  Equation  3-6,  page  3-9)  3 


1997  NEHRP,  FEMA  302,  Equation  4. 1.2. 5-2,  Page  38  :  S  D1  :=— -S  ^  ]  S  =  0.17 

(FEMA  310,  Section  3. 5. 2. 3.1,  Equation  3-5,  page  3-9) 

FEMA  310,  Section  2.5,  Table  2-1 ,  Region  of  Seismicity  (Page  2-4): 

The  highest  region  of  seismicity  defined  by  SDS  or  SD1  shall  govern.  SDS  -  Moderate 

SD1  --  Moderate 

Region  of  Seismicity - >  Moderate 


Determine  Building  Type  Rigid  or  Flexible  Diaphragm):  Is  the  floor  diaphragm  considered  a  rigid 
or  a  flexible  diaphragm?  ("Design  of  Low-Rise  Concrete  Buildings  for  Earthquake  Forces",  Second 
Edition,  pg.  4-2  and  Chapter  5  of  the  "Seismic  Design  for  Buildings,  Departments  of  the  Army,  The 
Navy,  and  the  Air  Force",  October  1992,  Army  TM  5-809-10,  NAVY  NAVFAC  P-355,  Air  Force  AFM 
88-3,  Chapter  1 3.  --  See  Rodney  Barthel  D81 1 0  for  manuals) 


Thickness  of  slab:  h  j  ^  :=  4.5 

Unit  Weight  of  Concrete:  u  :=  150 

Concrete  Strength:  f  :=3000 

(Appendix  A,  Figure  No.  14) 


Flexibility  Factor: 


in. 

Ibs./cu.  ft. 
psi 


F  =  0.26 


if(  F<  1.0.  "Rigid  Diaphragm"  ,  "See  Table  4-1"  )  =  "Rigid  Diaphragm" 
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Determine  Base  Shear  in  Principal  Directions  (continued): 


FEMA  310,  Section  3. 5.2.4,  Period  (Page  3-11): 

The  structure  consists  of  steel  braced  frames  in  both  the  transverse  and  longitudinal  directions; 
therefore,  the  structure  will  be  evaluated  as  a  Type  S2  (Steel  Braced  Frames  with  Rigid 
Diaphragms)  in  both  directions. 

Longitudinal  Period  Equation  Coefficient  (Steel  Braced  Frame  with  C  j]on„  :=  0.030 

Rigid  Diaphragms,  Building  Type  S2): 

Transverse  Period  Equation  Coefficient  (Steel  Braced  Frame  with  C  jlrans  =0.030 

Rigid  Diaphragms,  Building  Type  S2): 


Height  in  feet  above  the  base  to  the  roof  level  of  the  building: 

h  n  ;  =  h  i  -f-  h  2  h  n  =  26.7  feet 


Longitudinal  Orthogonal  Direction: 

Fundamental  period  (1997  NEHRP,  FEMA  302,  Equation  5. 3. 3. 1-1,  page  67)  or  FEMA 
310,  Section  3. 5. 2. 4,  Equation  3-7,  page  3-11 


^  along  '  ^  Tlong41  n 


T  along  =0*352 


seconds 


Transverse  Orthogonal  Direction: 


atrans  '  ^  Ttrans  *1  n 


T  atrans  =  0-352 


seconds 


Mapped  Spectral  Acceleration.  FEMA  310,  Section  3. 5. 2. 3.1,  Eguation  3-4,  Page  3-9: 


D1  =  °-17 

S  DS ,  0.36 

c  ..  SD1 

<t  =  Sm 

along  T 

along 

atrans  T 

atrans 

along  =  °'488 

^  along  ■“  ^ 

along >  ^  DS1  ^  DS'  ^  along; 

^  along  =  ^'3^ 

atrans  =  «-488 

^  atrans  11 

atrans >  ^  DS-  ^  DS'  ^  atrans; 

S  atrans  = 
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Determine  Base  Shear  in  Principal  Directions  (continued): 

FEMA  310,  Section  3. 5. 2.1  Calculation  of  Modification  Factor  (Page  3-8): 

The  modification  factor  to  relate  expected  maximum  inelastic  displacements  to  displacements 
calculated  for  linear  elastic  response;  C  shall  be  taken  from  FEMA  310,  Table  3-4. 

The  "C"  value  for  Building  Type  S2  (Steel  Braced  Frame  with  Rigid  Diaphragm)  is  1.2  and  the 
"C"  value  for  Building  Type  S2A  (Steel  Braced  Frame  with  Flexible  Diaphragms)  is  1.0.  This 
building  consists  of  a  flexible  diaphragm  at  the  roof  level  and  a  rigid  diaphragm  at  the  second 
floor  level.  Use  C=1.2  for  analysis.  This  will  create  the  highest  pseudo  lateral  force. 

Number  of  stories  N  t  =  2 

Modification  factor  for  transverse  direction  Building  Type  S2  C  t  :=  1 .2 

Modification  factor  for  longitudinal  direction  Building  Type  S2  C  |  :=  1 .2 

Pseudo  Lateral  Force  Factor: 


Transverse  Direction: 

C'  .  C  _  A  4''  *) 

trans  atrans  ~ 

Longitudinal  Direction: 

long‘d  along  ~ 

:EMA  310,  Section  3.5.2.1 

Pseudo  Lateral  Force  (Equation  3-1, 

Paqe  3-8): 

Method  1  for  Buildinq  Section  1: 

Transverse  Direction: 

^  1  trails'  ^  trails'^  atrans’^  seis  1 

V , 

1  trans 

1 02203 

lbs 

Longitudinal  Direction: 

V  C  3  ■  W 

Hong'  long  atrans  seisl 

^  1  long  ~ 

1 02203 

lbs 

Method  1  for  Buildinq  Section  2: 

Transverse  Direction: 

V  ■  —  r  .  c  .  vy 

2trans  '  trans  atrans  seis2 

^  2trans  ~ 

735084 

lbs 

Longitudinal  Direction: 

^  21ong  long atrans seis2 

^  21ong  ~ 

735084 

lbs 

Checker  Note  of  Rodney  Barthel  September  17,  1999:  The  single  story  Building  Section  1  would  have  a  slightly  different 
fundamental  period  than  the  two  story  Building  Section  2,  but  Sa  would  default  to  the  controlling  SDS  for  the  force  factor 
calculation.  However,  C  =  1 .4  for  a  single  story  and  would  change  results  to  force  factor  of  1 .4  *  0.36  =  0.50  versus  0.43. 


^  check  ‘ 


:=  1.4 


'  S  •  W 
-  atrans  v 


sens  l 


V 


check 


=  119237  V 


check 


:  trails 


=  17034  pounds 
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Determine  Base  Shear  in  Principal  Directions  (continued): 

NOTE:  Alternatively,  for  buildings  with  shallow  foundations  and  without  basements  being  evaluated 
for  Life-Safety  Performance  Level,  FEMA  310,  Equation  3-2,  may  be  used  to  compute  the  pseudo 
lateral  force.  An  m-factor  of  1 .0  shall  be  used  to  compute  the  component  forces  and  stresses  for 
the  Quick  Check  of  Sections  3.5.3  and  acceptance  criteria  of  Section  4.2.4. 


FEMA  310,  Section  3.5.2. 1  Pseudo  Lateral  Force  (Equation  3-1,  Page  3-8): 


Method  2: 


^2trans 


=  0.75  X  Wseis 


Determine  ratio  of  base  shear  factors 
for  Method  1  vs.  Method  2: 


ratio  :=- 


r  S 
trans  atrans 


0.75 


ratio  =  0.575 


Note:  Selecting  the  smaller  of  the  two  base  shear  factors  calculated  above  may  not  be  an 
accurate  way  of  determining  the  controlling  base  shear  force.  Method  1  uses  m-factors  that  can 
be  significantly  greater  than  1.0,  and  Method  2  uses  a  m-factors  equal  to  1.0.  An  analysis  would 
be  required  comparing  results  of  both  methods  for  the  component  being  evaluated.  Engineering 
judgment  can  be  used  based  on  inspection  of  base  shear  factors  and  m-factors  being  used  for  the 
component  being  evaluated  (e.g.,  See  FEMA  310,  page  A-71,  for  Appendix  A  Examples,  Example 
6). 

The  typical  m-factor  used  in  Method  1  for  braced  frames  would  be  a  minimum  of  3.0.  The  m-factor 
used  for  Method  2  is  1.0.  Since  the  ratio  of  base  shear  factors  is  less  than  the  m-factor  used  for 
Method  1 ,  the  pseudo  lateral  force  determined  by  Method  1  controls. 

Pseudo  Lateral  Force  for  Building  Section  1 

Vltrans=  102203  lbs 


Pseudo  Lateral  Force  for  Buiidinq  Section  2 

V  2  trans  =  735084  lbs-  V  21ong  =  735084  lbs- 


V 


long 


i  02203 


lbs. 
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Determine  Base  Shear  in  Principal  Directions  (continued): 

FEMA  310,  Section  3. 5.2.2  Story  Shear  Forces,  Vi  (Equation  3-3,  Page  3-9): 

Note:  For  multistory  buildings,  the  pseudo  lateral  force  computed  in  accordance  with 
Section  3.5.2. 1  shall  be  distributed  vertically  in  accordance  with  Equation  3-3. 

Vertically  distribute  the  pseudo  lateral  force  for  Building  Section  2  into 
a  story  shear  at  the  second  floor  diaphragm  and  a  story  shear  at  the  roof  diaphragm. 

Determine  pseudo  lateral  force  at  second  floor  diaphragm  of  Building  Section  2: 

Total  number  of  stories  above  ground  level:  n  :=N  t  n  =  2 

Number  of  story  level  under  consideration:  j  :=  ] 


Total  of  seismic  dead  load  of  all  stories  above  level  j: 


2  j  1  trans 

W  seisrf2  +  W  seisfl2 

W2jl  trans  =  1703440 

lbs 

2j  1  long  ' 

:  =  Wseisri2  +  W  seisfl2 

W2jllong=  l70-’44« 

lbs 

Wseis2=  1703440 

lbs 

/  n  +■  j 

1 

,  W2jl  trans 

“1  ~  1 

V2trans  =  735084 

lbs 

\n  +•  1  / 

W  -  o 
seis2  / 

Building  Section  2, 
Transverse  Direction, 
Floor  Diaphragm: 


^  2j  1  trans 


n-hj 


,n  + 


i 

^  2jl  trans 
— 77-  2trans 

wseis2  / 


^  2 j  1  trans 


735084  lbs 


<—  Apply  @  Floor  Diaphragm 
of  Building  Section  2 


n  +■ 


=  1 


\n  +  1 


W2jllong 
\  ^  seis2  i 


v  21one  =  735084  lbs 


Building  Section  2, 
Longitudinal  Direction, 
Floor  Diaphragm: 


V 


2j  1  long 


n^->  vv  2j  1  long  • 
Wseis2  i 


V  2j  |  |on„  =  735084  lbs  < —  Apply  @  Floor  Diaphragm 

of  Building  Section  2 
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Determine  Base  Shear  in  Principal  Directions  (continued): 

Determine  pseudo  lateral  force  at  roof  diaphragm  of  Building  Section  2: 

Number  of  story  level  under  consideration:  j  :=2 


Total  of  seismic  dead  load  of  all  stories  above  level  j: 


^  2j2trans  '  ^  seisrf2 

W  2j2,rans  «  620480 

lbs 

XV  2j21ong  :=  W  seisrf2 

W  2j2long  =  620480 

lbs 

n+j 
n  -j-  1  / 


/  W 


.jj.' 


2j2trans ' 


^  seis2 


=  0.364 


V 

2irans 


735084 


lbs 


Building  Section  2, 
Transverse  Direction 
Roof  Diaphragm: 


^  2j2trans 


/  n  j  \  /W 


2j2trans  I 
i  ■  -  -  v  -> 


n+ 1 / ;  W 


ztrans 


seis2 


V  2j2trans  =  -'67007  lbs 


< —  Apply  @  Roof  Diaphragm 
of  Building  Section  2 


n+j 

n  +■  I 


’  ^  2j21ong 


W 


I  =  0.364 


seis2 


735084 


lbs 


Building  Section  2, 
Longitudinal  Direction, 
Roof  Diaphragm: 


V, 


n+j  w  2j21ong  •• 


lorn 


•V 


,113-  I 


W  •  -> 
seis2 


21ong 


Vo; 


2j21ong 


>57007 


lbs 


<—  Apply  @  Roof  Diaphragm 
of  Building  Section  2 
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BASIC  STRUCTURAL  CHECKLIST  ITEMS  FOR  CBT  S2 


Steel  Braced  Frames  with  Stiff  Diaphragms 
Weak  Story: 

The  strength  of  the  lateral-force-resisting  system  in  any  story  shall  not  be  less  than  80%  of  the  strength 
in  an  adjacent  story  above  or  below  for  Life-Safety  and  Immediate  Occupancy  (FEMA  310,  Section 
4. 3. 2.1). 

The  number  of  braces  in  both  levels  of  the  two  story  section  of  the  building  is  identical.  The  angle 
between  the  brace  and  the  horizontal  is  the  same  for  both  levels  of  bracing.  Only  the  size  of  the  bracing 
varies.  Bracing  is  5-inch  STD  pipe  (5"  X  0.258")  in  the  upper  level  and  6-inch  STD  pipe  (6"  X  .0.280") 
for  bracing  in  the  lower  level.  The  relative  strengths  of  these  two  braces  is  proportional  to  the  cross 
sectional  area  of  the  two  sections. 


Cross  Sectional  Area  of  5-inch  STD  Pipe: 

A  5 STD  :“4-30 

sq.  in 

Cross  Sectional  Area  of  6-inch  STD  Pipe: 

A6STD:=5-5S 

sq.  in 

Ratio  of  Cross  Section  Areas:  Ratio  :=  ~S  f  D 

strenutn  . 

Ratio  strength  ~ 

0.77 

A  6  STD 

if;  Ratio  strength "Noncompliant"  ,  "Compliant"  =  "Noncompliant" 

Structure  is  NONCOMPLIANT  for  quick  check  weak  story  requirements. 


Soft  Story: 

The  stiffness  of  the  lateral-force-resisting  system  in  any  story  shall  not  be  less  than  70%  of  the 
stiffness  in  an  adjacent  story  above  or  below  or  less  than  80%  of  the  average  stiffness  of  the 
three  stories  above  or  below  for  Life  Safety  and  Immediate  Occupancy  (FEMA  310,  Section  4. 3.2.2). 

The  number  of  braces  in  both  levels  of  the  two  story  section  of  the  building  is  identical.  The  angle 
between  the  brace  and  the  horizontal  is  the  same  for  both  levels  of  bracing.  Only  the  size  of 
the  bracing  varies.  Bracing  is  5-inch  STD  pipe  (5"  X  0.258")  in  the  upper  level  and 
6-inch  STD  pipe  (6"  X  .0.280)  for  bracing  in  the  lower  level.  The  relative  stiffnesses  of  these  two 
braces  is  proportional  to  PL/AE.  The  only  variable  between  the  two  brace  sections  is  the  cross 
sectional  area  of  the  two  sections;  therefore,  the  stiffness  is  proportional  to  the  area  of  the  braces. 


Ratio  of  Cross  Section  Areas: 


Rati0  stiff := 


A  sc 


5  STD 


A  6  STD 


Ratio  stjfp  =  0.77 


if  Ratio  stjpp^0. 70.  ,rNoncompliant"  ,  "Compliant"  •  =  "Compliant" 


Structure  is  COMPLIANT  for  quick  check  soft  story  requirements. 
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Mass: 


There  shall  be  no  change  in  effective  mass  more  than  50%  from  one  story  to  the  next  for 
Life  Safety  and  Immediate  Occupancy  (FEMA  310,  Section  4. 3.2. 5). 

Weight  of  Roof  Diaphragm  for  Building  Section  2:  w  se;S(jirp  =  340000 

Weight  of  Floor  Diaphragm  for  Building  Section  2:  W  sejscj|fp  =  680000 


Rat5°  mass 


^  seisdlrfZ 
W  seisdlfl2 


Ratio 


mass 


0.5 


if:  Ratio  mass>0.50,  "Noncompliant"  ."Compliant"  ;  =  "Compliant" 

Structure  is  COMPLIANT  for  quick  check  mass  requirements. 


Note  Checker  Rodney  Barthel  September  14, 1999:  FEMA  310,  Section  4.3.2. 5,  page  4-28,  indicates  that  the  effective  mass  consists 
of  the  dead  load  of  the  structure,  plus  the  actual  weights  of  the  partitions  (not  10  psf  calculation)  and  perminent  equipment  at  each 
floor.  This  should  also  include  wall  weights.  Additionally,  the  comparison  need  not  be  made  in  two  stray  structures  with  light  roof 
loads.  It  should  be  made  for  floor  story  level  comparisons.  FEMA  178,  Section  3.3.4,  page  38,  states  that  a  roof  that  is  lighter  than 
the  floor  below  need  not  be  considered.  This  implies  that  the  check  is  not  made  on  a  two  story  structure  unless  the  roof  is  heavy. 
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Torsion: 


The  distance  between  the  center  of  mass  and  the  story  center  of  rigidity  shall  be  less  than  20% 
of  the  building  width  in  either  plan  dimension  for  Life  Safety  and  Immediate  Occupancy  (FEMA  310, 
Section  4. 3.2.6). 


Building  Section  1  -  Transverse  Direction  -  The  center  of  mass  and  the  center  of  rigidity  in  the 
transverse  direction  are  identical. 

Building  Section  1  -  Longitudinal  Direction: 

Use  G-line  as  reference 

Transverse  length  of  Building  Section  1:  L  trans[  =  52  ft. 


^  1r<i  pc  1 

Distance  from  G-line  to  center  of  mass:  CM  ,  := - 1—  CM  ,  =  26  ft. 

2 

Distance  from  G-line  to  center  of  rigidity:  CR  |  :=  1  0+1  ^  CR  j  =  24  ft. 

2 

if;  CM  |  -  CR  |  <0.20  L  transj ,  "Compliant"  .  "Noncompliant"  )  =  "Compliant" 


CM  ,-CR, 

Tors  longl  :=— ; -  Tors  long!  =  °-038 

L  trans 1 

Building  Section  2  -  Transverse  Direction: 

Use  1-line  as  reference 

Longitudinal  length  of  Building  Section  2:  L  j  ^  =  168  ft. 


Distance  from 

1-line  to  center  of  mass: 

CM  o  :=- 

2 

CM  o  =  84  ft. 

Distance  from 

1-line  to  center  of  rigidity: 

CR0  :=  1 

■0+-  1  -96  +.  1  -168 

CR  o  =  88 

if:  CM  -  CR  -><  0.20-L  jonoo.  "Compliant"  ,  "Noncompliant"  ;  =  "Compliajit" 

CM  2 - CR  2 

Tom  trans2  j  ^ors  trans2  ~  " 

L  long2 

Building  Section  2  -  Longitudinal  Direction  -  The  center  of  mass  and  the  center  of  rigidity  in  the 
longitudinal  direction  are  identical. 

Structure  is  COMPLIANT  for  quick  check  torsion  requirements. 
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Axial  Stress  Check  in  Column  Due  to  Gravity  Loads: 

The  axial  stress  due  to  gravity  loads  in  columns  subjected  to  overturning  forces  shall  be  less  than 
0.1  OFy  for  LS  and  10.  Alternatively,  the  axial  stress  due  to  overturning  forces  alone,  calculated  using 
the  Quick  Check  Procedure  of  Section  3. 5. 3.6,  shall  be  less  than  0.30  Fy  for  Life  Safety  and 
Immediate  Occupancy  (FEMA  310,  Section  4. 4. 1.3. 2). 

Alternate  1:  Gravity  Loading 

Only  the  columns  in  the  braced  frames  are  subject  to  overturning  loads  and  therefore  these 
columns  need  to  be  checked  for  gravity  loads.  These  are  typically  columns  along  the  exterior  walls. 
The  only  interior  column  is  column  5-B. 

Gravity  Loading  for  an  Interior  Column  (Building  Lines  5-B) 


Tributary  Area  for  Interior  Column  5-B: 

Atrib5B:=24‘24 

Atrib5B=  576  «I-ft 

Uniform  Roof  Dead  Load:  w  := 

A  seisdlrfZ 

w  rt'd  12  ~  28.!  psf 

*  '  trans2’k  long2 


Uniform  Second  Floor  Dead  Load: 


w  fid  I 


W  seisdlfl2 
P  trans2‘P  long2 


w  fldl  -  56’2  psf 


Roof  Live  Load:  (See  Appendix  A,  Figure  No.  14) 

Use  design  roof  load  of  30  psf  is  lieu  of  w  fdsl  -  30  psf 

snow  load  requirement  of  25  psf 

Typical  Second  Floor  Live  Load:  vv2fdll  =  ps^ 

(See  Appendix  A,  Figure  No.  14) 


Gravity  Load  on  a  Typical  Interior  Column: 

P  grav5B  :=  Atrib5B'\w rfd!2  +  w  fdsl  +  w  fldl  +■  w  2fdll/ 


arav5B 


=  103291 


lbs 
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Axial  Stress  Check  in  Column  Due  to  Gravity  Loads  (Continued): 


Cross  Sectional  Area  of  Interior  Column  5-B.  A  $XXS  :=-,A  SCT  'n- 

This  column  is  8-inch  XXS  pipe  (8"  X  0.875"): 


Stress: 


^  gravbB 
a<trav5  B  ‘  “  "7 

A  8XXS 


f 


agravSB 


=  4840 


psi 


Yield  strength  of  steel  for  columns  Fy=36  ksi, 
(See  Appendix  A,  Figure  No.  14): 


Fycoi:= 36000  Psi 


Allowable  axial  stress  for  gravity  loads  for  LS  or  10:  F  ao].ay  :  =  ().!  -F  j  F  av  =  3600  psi 

Results  :=  if;  f  aaj-av5B<  ^  a^rav'  "Compliant"  .  "Noncompliant" 


Results  =  "Noncompliant" 


Structure  is  NONCOMPLIANT  for  axial  stress  quick  check 
due  to  gravity  loads.  Check  Alternate  2. 

Demand-to-Capacity  Ratio:  DCR  :=  agraoB  DCR  =  1.347 

*  agrav 


Gravity  Loading  for  a  Exterior  Column  in  Building  Section  2 
(Example;  Building  Lines  2-A) 

Atrib2A  =  288  sc^ft- 
wrfdl2  =  284  Ps^ 


Tributary  Area  for  Exterior  Column  2-A: 


Atrib2A:=2412 


Uniform  Roof  Dead  Load:  vvrfdP  " 


A  seisdlrf2 
^  trail s2  A  lon«2 


Uniform  Second  Floor  Dead  Load: 


W 


vv 


seisdlfL 


tldl 


L 


trans2‘  '  long2 


»  fld,  =  56.2  psf 


Roof  Live  Load:  (See  Appendix  A,  Figure  No.  14) 

Use  design  roof  load  of  30  psf  is  lieu  of  w  ^  j  =  30  psf 

snow  load  requirement  of  25  psf 

Typical  Second  Floor  Live  Load:  w  =  65  psf 

(See  Appendix  A,  Figure  No.  14) 
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Axial  Stress  Check  in  Column  Due  to  Gravity  Loads  (Continued): 

Gravity  Load  on  an  Exterior  Column: 

Pgrav2A  =  51646  lbs 

A  8.40  sc|.  in. 

fagrav2A=6148  PSI 

Allowable  axial  stress  for  gravity  loads  for  LS  or  10:  F  ,  := 0. 1  ■  F  |  F  n<,rav  =  3600  psi 

Results  :=  if  f  agrav-->  F  aorav,  "Compliant”  ,  "Noncompliant" 

Results  =  "Noncompliant" 

Structure  is  NONCOMPLIANT  for  axial  stress  quick  check  due 
to  gravity  loads.  Check  Alternative  2. 

^  a«rav2A 

Demand-to-Capacity  Ratio:  DCR  := — - — —  DCR  =  1.708 

F 

agrav 


P  erav2A  A  trib2A  w rfdl2  +  w  fdsl  +  w  fldl  +  w  2fdll 


Cross  Sectional  Area  of  Exterior  Column  2-A. 
This  column  is  8-inch  STD  pipe  (8"  X  0.322"): 


Stress: 


P  grav2A 


agrav2A '  , 

&  A  o 


8  STD 
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Axial  Stress  in  Column  Due  to  Gravity  Loads  -  (Continued): 


Gravity  Loading  for  a  Typical  Exterior  Column 
in  Building  Section  1  (Building  Lines  2-F): 

Tributary  Area  for  Column  2-F:  A  ^p  :=  12-24 


Uniform  Roof  Dead  Load: 


w  seisdlrfl 
rfdll  ' 

L  transl  L  long] 


Roof  Live  Load: 

(See  Appendix  A,  Figure  No.  14) 

Use  design  roof  load  of  30  psf  is  lieu  of 
snow  load  requirement  of  25  psf 


Typical  Columns  in  Building  Section  1 
is  5-inch  STD  pipe  (5"  X  0.258"): 


Gravity  Load  on  a  Typical  Column: 

P  grav2F  :=  A  trib2F'  >  rfdl  I  +■  w  fdslj 


Atrib2F-  288  sq 
"  rtdl  I  =  29-8  Psf 

"  fdsl  =  30  Psf 


A  ~  4.j»0  sc|.  in* 


Parav2F  ~  1721 


lbs. 


Stress: 


f 


agra\  2F 


P  grav2F 
A  5 STD 


1  agrav2F  “  4003 


psi 


Yield  strength  of  steel  for  columns: 


F  ycol  =  36000  Psi 


Allowable  axial  stress  for  gravity  loads  for  LS  or  10  F  ao.m  :  =  0.1  F  |  F  =  3600  psi 


Results  :  =  if  f  v.->p<  F  av.  "Compliant"  .  "’Noncojnpliant" 

Results  =  "Noncompliant" 

Structure  is  NONCOMPLIANT  for  axial  stress  quick  check  due 
to  gravity  loads.  Check  Alternative  2. 


Demand-to-Capacity  Ratio: 


„  ^  aorav2F 

DCR  :  =  -  = 


agrav 


DCR  =1.112 
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Axial  Stress  in  Column  Due  to  Overturning  (FEMA  310,  Section  3. 5.3.6): 

Alternative  2:  Overturning  Loads 

Building  Section  2  -  Transverse  Direction  -  Lower  Columns: 

Total  number  of  frames  in  the  transverse  direction 
resisting  the  overturning  force: 

Pseudo  lateral  force: 

Height  above  base  to  roof  level: 

Length  of  braced  frame.  Equals  the  bay  length, 
since  only  the  braced  frames  resist  overturning: 

Component  modification  factor: 

Use  2.0  for  buildings  being  evaluated  to  LS  performance  level.  < —  m  f  :=2.0 
Use  1.3  for  buildings  being  evaluated  to  10  performance  level. 

Area  of  8-inch  XXS  pipe  (8"  X  0.875"):  A  j>xxs  =  S(T  'n- 


n  2ftrans  ' 

V  2,rans  =  7350*4  lbs. 


h  n  =  26.7 

ft. 

L  bay  =  24 

ft. 

Overturning  force  (FEMA  310,  Equation  3-14): 


p  7 


2trans  n 


ottrans 


m  f  3  L  bav  "  2ftrans 


p  2ottrans  =  90865  lbs' 


Axial  stress  in  column  due  to  overturning: 


T  ' " 

2  a  ottrans  ' 


P  2ottr 


rans 


A  8XXS 


^2aottrans  ^266  psi 


Allowable  axial  stress  for  LS  or  10:  F  aot  := 0.3 -F  vcoi  F  aot  =  1 0800  psi 

Results  :=  iff  l\10ttrans-F  aot'  "ComPliant"  ’  "Noncompliant"  ) 


Results  =  "Compliant" 


Structure  is  COMPLIANT  for  axial  stress  quick  check  due  to  overturning 
in  the  transverse  direction  for  Building  Section  2. 


Demand-to-Capacity  Ratio: 


f 


DCR  :=- 


2aottrans 


aot 


DCR  =  0.395 
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Axial  Stress  in  Column  Due  to  Overturning  (Continued): 


Alternative  2:  Overturning  Loads 


Building  Section  2  -  Longitudinal  Direction  -  Lower  Columns: 

Number  of  frames  in  the  longitudinal  direction 
resisting  the  overturning  force: 

Psuedo  lateral  force: 

Height  above  base  to  roof  level: 

Length  of  braced  frame.  Equals  the  bay  length, 
since  only  the  braced  frames  resist  overturning: 

Component  modification  factor: 

Use  2.0  for  buildings  being  evaluated  to  LS  performance  level. 

Use  1.3  for  buildings  being  evaluated  to  10  performance  level. 

Area  of  8-inch  STD  pipe  (8M  X  0.322"): 


11  2flong  ‘  2 
V  =  735084  lbs. 

ft. 

ft. 


-iuiil: 


h  n  =  26.7 


L  bav =  24 


<____ 


in  f  :=  2.0 


A  —  8.40  sq.  in. 


Overturning  force  (FEMA  310,  Equation  3-14): 

1  2  V  21ong’h  n 

P  2ollong 

m  i'  j>  L  bgy-n  gflong 


Axial  stress  in  column  due  to  overturning: 


+'  P  2otlong 

'  2aotlong  '--7 

A  8STD 


P  2otIong 


136297 


lbs. 


f 


2aotlong 


16226  psi 


Allowable  axial  stress  for  LS  or  10: 


F  aot  '  °-3  Fvco! 


Faot=  10800  psi 


Results  :=  if;  f oaot]ont) -F  aot:  "Compliant"  .  "Noncompliant" 


Results  =  "Noncompliant" 


Structure  is  NONCOMPLIANT  for  axial  stress  quick  check  due  to  overturning 
in  the  longitudinal  direction  for  Building  Section  2. 


Demand-to-Capacity  Ratio: 


DCR 


2aotlong 


F 


act 


DCR  =  1 .502 
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Axial  Stress  in  Column  Due  to  Overturning  (Continued): 

Building  Section  1  -  Transverse  Direction: 

Total  number  of  frames  in  the  transverse  direction  n 

resisting  the  overturning  force: 


Psuedo  lateral  force: 


i  ftrans '  - 


v  Urans  =  102203  lbs 


Height  above  base  to  roof  level: 


h  ,  =  13.83  ft. 


Length  of  braced  frame.  Equals  the  bay  length, 
since  only  the  braced  frames  resist  overturning: 


L  bav =  24 


ft. 


Component  modification  factor: 

Use  2.0  for  buildings  being  evaluated  to  LS  performance  level.  < —  m  ^  :=2.0 
Use  1.3  for  buildings  being  evaluated  to  10  performance  level. 


Area  of  5-inch  STD  pipe  (5"  X  0.258") 


■3  5STD  =  4.30  sq.  in. 


Overturning  force  (FEMA  310,  Equation  3-14): 


P  lottrans 


2  V1  trails'11 


m  f  J  ^  bay'11  1  ftrans 


P  lottrans=9816  lbs' 


Axial  stress  in  column  due  to  overturning: 


f,c 


aottrans 


ottrans 


A  5STD 


f 


1  aottrans 


=  2283  psi 


Allowable  axial  stress  for  LS  or  10: 


F  aot '  9-~'^vcol 


Faot=  10800  psi 


Results  :=  if  f  j  aottrans-F  aot.  "Compliant"  .  "Noncompliant" 


Results  =  "Compliant" 

Structure  is  COMPLIANT  for  axial  stress  quick  check  due  to  overturning 
in  the  transverse  direction  for  Building  Section  1. 


f 


Demand-to-Capacity  Ratio: 


DCR  :=- 


1  aottrans 


DCR  =  0.21 


aot 
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Axial  Stress  in  Column  Due  to  Overturning  (Continued): 

Building  Section  1  -  Longitudinal  Direction; 

Number  of  frames  in  the  longitudinal  direction 
resisting  the  overturning  force: 

Psuedo  lateral  force: 

Height  above  base  to  roof  level: 

Length  of  braced  frame.  Equals  the  bay  length, 
since  only  the  braced  frames  resist  overturning: 

Component  modification  factor: 

Use  2.0  for  buildings  being  evaluated  to  LS  performance  level.  < —  m  ^:=2.0 

Use  1.3  for  buildings  being  evaluated  to  10  performance  level. 


n  lflons  :~“ 


v1long  =  1 02203  lbs- 


h  ,  =  13.83  ft. 


L  bav  =  24 


ft. 


Area  of  5-inch  STD  pipe  (5"  X  0.258")  A  5579  =  4.30  sq.  in. 

Overturning  force  (FEMA  310,  Equation  3-14): 


1  2  V  1  long’*1  1 

P  lotlong  “  T 

m  f  -  L  bav  n  Iflong 


Axial  stress  in  column  due  to  overturning: 


P  lotlong 
!  laotlorm  “ 

A  5  STD 


P  lotlong 


9816 


lbs. 


f  -  ^>0  0  2? 

‘  laotlong  --°J 


psi 


Allowable  axial  stress  for  LS  or  10:  F  aot  :=0~'  F  vcol  Faot=  10800  psi 


Results  :=  if  f  ]aotion<r-F  aot.  "Compliant"  ,  ,rNoncompliant" 
Results  =  "Compliant" 


Structure  is  COMPLIANT  for  axial  stress  quick  check  due  to  overturning 
in  the  longitudinal  direction  for  Building  Section  1. 


Demand-to-Capacity  Ratio: 


DCR  := 


f 


laotlong 

F 

aot 


DCR  =  0.211 
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Axial  Stress  Check  in  Diagonals: 

The  axial  stress  in  the  diagonals,  calculated  using  the  Quick  Check  procedure  of  Section  3. 5. 3.4,  shall 
be  less  than  18  ksi  or  0.50Fy  for  Life  Safety  and  for  Immediate  Occupancy  (FEMA  310,  Section 
4.4.3. 1 .2). 


Building  Section  2  -  Longitudinal  Direction  -  First  Story  Braces: 


Average  Span  Length  of  Braced  Spans: 
Equals  1/2  of  typical  bay  length 


L  bav 


Height  of  Brace:  h  br  :=  h 

Equals  the  Story  Height 


Length  of  Brace:  L  hr  := Js  br2  +  h  br2 

Number  of  Braces  in  Longitudinal  Direction 
Braces  are  in  tension  or  compression;  therefore,  use 
the  total  number  of  braces. 


Area  of  6-inch  STD  Pipe  (6"  X  0.280"): 

Yield  strength  of  steel  for  braces  Fy=36  ksi, 
(See  Appendix  A,  Figure  No.  14): 


hbr=  13.83  ft. 

Lb|.=  IS.31  ft. 

N2brlong  :  =  4 
A  6STD  =  5.58  sq.  in. 

Fybrace  :=  36000  psi 


Determine  Component  Modification  Factor  for  Diagonal  Braces 

(FEMA  310,  Section  3.5. 3.4,  Page  3-13,  Table  3-8): 


Expected  strength  of  braces  is  equal  to  1 .25  X  Fybrace  F  vebrace  :=  1.25-F  y5race 

(FEMA  310,  Section  4. 2. 4. 4,  page  4-8) 

Fyebrace  =  450(10  Psi- 


For  6"  STD  Pipe  (6"  X  0.280")  and  LS  performance  level 


Outside  diameter  of  pipe: 

d  ^  ^  £)  *  ~  6 . 6  2  in 

Thickness  of  pipe: 

t6STD  :=0-280  in 

Diameter  to  thickness  ratio: 

d  6STD  _  ,,  , 

1  6STD 

m  6STD  :_lt 


d  6STD  <  1500 

1  6STD  ,  *  vebrace 


1000 


6.0.  if 


d  6STD 
t  6STD 


6000 

I'7 

i  vebrace  . 

\  1 000  I 


.3.0. "Interpolate" 


m  6 STD  "  6-° 
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Axial  Stress  Check  in  Diagonals  (Continued): 


Building  Section  2  -  Longitudinal  Direction  -  First  Story  Braces  (continued): 


Axial  Stress  in  6-inch  STD 
Pipe  Brace: 


r  !  ^  2jl  long  br 

1 2brlon<t  ‘  ~  T 

m  6 STD  s  br  lN  2brlong  A  6 STD 


1 2brlong 


psi 


Allowable  Axial  Stress  in  Diagonals: 

Fbr:=iri8000>0.5Fybrace,0.5Fybrace.!8000:  F  br  =  IS000  psi 


if  f -7^r|ontT<F  ^r,  "Compliant" .  "Noncompliant"  =  "Compliant" 


Structure  is  COMPLIANT  for  quick  check  of  axial  stress  in  longitudinal 
braces  at  lower  level  of  Building  Section  2. 


Demand-to-Capacity  Ratio: 


DCR 


*  2brlong 


DCR  =  0.465 


Building  Section  2  -  Transverse  Direction  -  First  Story  Braces: 

The  sizes  of  the  braces  in  the  transverse  direction  are  the  same  as  the  size  of  the  braces 
in  the  longitudinal  direction. 

Number  of  Braces  in  Transverse  Direction 

Braces  are  in  tension  or  compression;  therefore,  use  N  obrtrans  :=6 

the  total  number  of  braces. 


Axial  Stress  in  6-inch  STD 
Pipe  Brace: 


-  I  ^  2j  ltrans  ^  br  _ 

^2brtrans  T  ~  ^2brtrans _  psi 

ni  6STD  sbr  N  2brtrans  A  6STD 


if  f  '’brtrans"^  br!  "Compliant" .  "Noncompliant"  =  "Compliant" 


Structure  is  COMPLIANT  for  quick  check  of  axial  stress  in  transverse 
braces  at  lower  level  of  Building  Section  2. 


Demand-to-Capacity  Ratio: 


DCR 


1  2brtrans 


DCR  =  0.31 
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Axial  Stress  Check  in  Diagonals  (Continued): 

Building  Section  2  -  Longitudinal  Direction  -  Second  Story  Braces: 


Average  Span  Length  of  Braced  Spans:  sl  :=  bd-v 

Equals  1/2  of  typical  bay  length  2 

s  br  ~  '  “  ft- 

Height  of  Brace: 

Equals  the  Story  Height 

hbr=  12.87  ft. 

Length  of  Brace:  L  br  := Js  br2+  h  br: 

L  bf  =  1 7.597  ft. 

Number  of  Braces  in  Longitudinal  Direction 

Braces  are  in  tension  or  compression;  therefore,  use 
the  total  number  of  braces.  Longitudinal  direction  controls. 

N2brlong  :=4 

Area  of  5-inch  STD  Pipe  Pipe  (5"  X  0.258"): 

A  ^TD  =  4.30  sq.  in. 

Yield  strength  of  steel  for  braces  Fy=36  ksi, 

(See  Appendix  A,  Figure  No.  14): 

|;>W:=-’600()  Psi 

Determine  Component  Modification  Factor  for  Diaqonal  Braces 

(FEMA  310,  Section  3.5. 3.4,  Page  3-13,  Table  3-8): 

Expected  strength  of  braces  is  equal  to  1 .25  X  Fybrace 
(FEMA  310,  Section  4. 2. 4. 4,  page  4-8) 

F  •-  I  05 .p 

vebrace '  —  ybrace 

F  vebrace  =  45000  Psi- 

For  6"  STD  Pipe  (6"  X  0.280")  and  LS  performance  level 


Outside  diameter  of  pipe: 

d  5 STD  :=5-563in 

Thickness  of  pipe: 

t  ^<^yjy  .  —  0.258  in 

Diameter  to  thickness  ratio: 

d  ^STD 

-  21.6 

1  5  STD 

m  5STD  ~  6 


m  5 STD  :~if 


d  «T 


SI'D 


<_ 


1500 


,6.0.  if 


t  CC 


5  STD 


'F 


vebrace 


1000 


d  CCT 


STD 


t  c 


5  STD 


6000 


vebrace 


—  .3.0,  "Interpolate" 


1000 
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Axial  Stress  Check  in  Diagonals  (Continued): 


Building  Section  2  -  Longitudinal  Direction  -  Second  Story  Braces  (continued): 


Axial  Stress  in  5-inch  STD 
Pipe  Brace: 


V 


f 


21on^ 


L 


br 


2br]orm  " 


m  <- 


5 STD  s  br  N  2brlons  A  5 STD 


f2brlona  ~  5073  psi 


Allowable  Axial  Stress  in  Diagonals: 


F 


br 


if  1 8000  >  0.5 -F 


v brace 


0.5  F 


vbrace' 


i  8000 


Fbr=  18000  psi 


iff  ^br|0n«-f  hr’  "Compliant" ,  "Noncompliant"  ;  =  "Compliant" 


Structure  is  COMPLIANT  for  quick  check  of  axial  stress  in  longitudinal 
braces  at  upper  level  of  Building  Section  2. 


Demand-to-Capacity  Ratio:  DCR  :=  "brlong. 


Building  Section  2  -  Transverse  Direction  -  Second  Story  Braces: 

Number  of  Braces  in  Transverse  Direction 
Braces  are  in  tension  or  compression;  therefore,  use 
the  total  number  of  braces. 


DC'R  =  0.282 


^  2brtrans  ‘  ^ 


Axial  Stress  in  5-inch  STD 
Pipe  Brace: 


V 


f 

2brtrans  ' 


2i2trans 


L 


br 


m  -c 


5 STD  s  br'K  2brtrans  A5STD 


^2brtrans  ^^^2 


psi 


if  f?hrtrans“p  ur- "Compliant"  ,  "Noncompliant"  =  "C'ompliant" 


Structure  is  COMPLIANT  for  quick  check  of  axial  stress  in  transverse 
braces  at  upper  level  of  Building  Section  2. 


Demand-to-Capacity  Ratio: 


DCR 


*  2brtrans 


F 


br 


DCR  =  0.188 
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Axial  Stress  Check  in  Diagonals  (Continued): 

Building  Section  1  -  Longitudinal  Direction: 


l./  U 

Average  Span  Length  of  Braced  Spans:  s  br  := — —  s  b  =12  ft. 

Equals  1/2  of  typical  bay  length  2 

Height  of  Brace:  h  br  :=  h  j  h  br  =  13.83  ft. 

Equals  the  Story  Height 


Lbr=  18.31  ft. 

Number  of  Braces  in  Longitudinal  Direction 
Braces  are  in  tension  or  compression;  therefore,  use 

the  total  number  of  braces.  ^  Ibrlong  4 


Length  of  Brace: 


L 


br 


br 


>h 


br 


Area  of  4-inch  STD  Pipe  Pipe  (4"  X  0.237"): 


A  .1  7  sq.  in. 


Yield  strength  of  steel  for  braces  Fy=36  ksi, 
(See  Appendix  A,  Figure  No.  14): 


Fvbmce:=; 36000 


psi 


Determine  Component  Modification  Factor  for  Diagonal  Braces 

(FEMA  310,  Section  3. 5. 3.4,  Page  3-13,  Table  3-8): 


Expected  strength  of  braces  is  equal  to  1 .25  X  Fybrace  F  vebrace  1 .25 -F  vbrace 

(FEMA  310,  Section  4. 2. 4. 4,  page  4-8) 

For  4"  STD  Pipe  (4"  X  0.237")  and  LS  performance  level 


Outside  diameter  of  pipe: 

d  4  :  —  4.5 

in 

Thickness  of  pipe: 

t  4  :=  0.237 

in 

d  4 

Diameter  to  thickness  ratio: 

—  =  19.0 

ni  a  :=if 


d4 


< 


1500 


'  *  vebrace  , 


-.6.0.  if 


1000 


4 


6000 


1  4  *  vebrace 


*4 


,3.0,  "Interpolate" 


1 000 


m  4  =  6.0 
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Axial  Stress  Check  in  Diagonals  (Continued): 

Building  Section  1  -  Longitudinal  Direction  (continued): 

Axial  Stress  in  4-inch  STD  f|br|on2:=- - — - —  f  I  brlonc  =  2050  Psi 

Pipe  Brace:  w  m4  sbr'N  lbrlong  A  4STD 

Allowable  Axial  Stress  in  Diagonals: 

Fb|.:=if  l8000>0.5Fybrace.0.5Fvbrace,l8000  F  br  =  18000  psi 

if  f  ibriona— ^  hr'  "Compliant"  .  "Xoncompliant"  =  "Compliant" 


Structure  is  COMPLIANT  for  quick  check  of  axial  stress  in  longitudinal 
braces  of  Building  Section  1. 


Demand-to-Capacity  Ratio: 


DCR  := 


f 


1  brlong 


F 


br 


DCR  =  0.114 


Building  Section  1  -  Transverse  Direction: 

Number  of  Braces  in  Transverse  Direction 
Braces  are  in  tension  or  compression;  therefore,  use 

the  total  number  of  braces.  ^  lbrtrans  '"4 


Axial  Stress  in  4-inch  STD 
Pipe  Brace: 


f  1  v  1  Trans  ^  br 

‘  lbrtrans  T 

m  4  b  br  x  lbrtrans  A  4STD 


flbnrans  =  2050  Psi 


if  f  j  brtra]ls-F  br-  "Compliant”  ,  "Xoncompliant"  =  "Compliant" 


Structure  is  COMPLIANT  for  quick  check  of  axial  stress  in  transverse 
braces  of  Building  Section  2. 


Demand-to-Capacity  Ratio: 


f 


DCR  :=- 


brtrans 


F 


br 


DCR  =  0.114 
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Appendix  E  --  Evaluation  Phase  Calculations  (Tier  2) 

(MathCad  File  BOISDOT2.MCD ) 


■ 


By:  Tom  Graber,  P.E.  FEMA  310  BLM  District  Office 

Seismic  Evaluation  of  Existing  Boise,  Ada  County,  Idaho 

Buildings 

Tier  2  Evaluation  Phase 


Determine  Base  Shear  in  Principal  Directions: 


Reference: 

1997  NEHRP  Recommended  Provisions  for  Seismic  Regulations  for  New  Buildings  And 
Other  Structures,  FEMA-302,  February  1998,  Part  1  Provisions  (Part  2  Commentary, 

FEMA  303). 

FEMA  310,  Handbook  for  the  Seismic  Evaluation  of  Buildings  --  A  Prestandard,  January  1 998. 

Given: 


Lower  story  height; 

h  j  :=  13.83 

feet 

Second  story  height: 

h  o  :=  12.87 

feet 

Total  building  height:  h  j  :=h  ,  +■  h  ? 

^  total  “ 

feet 

Number  of  stories 

IS]  :='> 

story 

Overall  Transverse  Length  of  Building  Section  1: 

L  , 

transl 

feet 

Overall  Longitudinal  Length  of  Building  Section  1: 

^  long! 

feet 

Overall  Transverse  Length  of  Building  Section  2: 

]  •  —  n~) 

L  trans2  '  “ 

feet 

Overall  Longitudinal  Length  of  Building  Section  2: 

b  long2  ^ 

feet 

Length  of  a  Typical  Bay  in  Longitudinal  and  Transverse  Directions: 

Lbay:=24 

feet 

Seismic  Dead  Weight  Excluding  Partition  Dead  Load 

(See  Excel  File  BOISDOWT.XLS) 

Total  structure  seismic  weight  of  roof  of  Building  Section  1  W  seiscj]rfi  :=  130000  lbs 

excluding  partitions  to  be  applied  at  roof  diaphragm: 

Total  structure  seismic  weight  of  exterior  walls  of  W  sejscjjvvu  :=  85000  lbs 

Building  Section  1  to  be  applied  at  roof  diaphragm: 


Total  structure  seismic  weight  of  floor  of  Building  Section  2 
excluding  partitions  to  be  applied  at  second  floor  diaphragm 

Total  structure  seismic  weight  of  exterior  walls  of 
Building  Section  2  to  be  applied  at  second  floor  diaphragm 

Total  structure  seismic  weight  of  roof  of  Building  Section  2 
excluding  partitions  to  be  applied  at  roof  diaphragm 

Total  structure  seismic  weight  of  exterior  walls  of 
Building  Section  2  to  be  applied  at  roof  diaphragm 


wseisd1fl2  := 680000  lbs 

W  seisdlwlf!2  282000  lbs 

Wseisdlrf2  340000  lbs 

^  seisdlvvlrO  220000  lbs 
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By:  Tom  Graber,  P.E. 


FEMA310 


BLM  District  Office 
Boise,  Ada  County,  Idaho 


Seismic  Evaluation  of  Existing 
Buildings 

Tier  2  Evaluation  Phase 


Determine  Base  Shear  in  Principal  Directions  (Continued): 

Per  FEMA  310,  Section  3.5.2. 1,  "W"  is  the  total  dead  load  and  anticipated  live  load.  "W"  is  comprised  of: 

1 .  In  storage  and  warehouse  occupancies,  a  minimum  of  25%  of  the  floor  live  load. 

2.  The  actual  partition  weight  or  a  minimum  weight  of  10  psf  of  floor  area  whichever  is  greater. 

3.  The  applicable  snow  load. 

4.  The  total  weight  of  permanent  equipment  and  furnishings. 

Partition  Dead  Weight: 

Minimum  partition  dead  load  is  10  psf  per  FEMA  310,  Section  3.5.2. 1:  ^ 

Since  a  majority  of  partitions  are  full  story  height,  apply  one  half  of  vv  partitionmin  ~  P 
partition  load  to  floor  below  and  one  half  to  ceiling/roof  above. 

Actual  Partition  Dead  Weights, 

(See  Appendix  D,  Excel  Files  BOISDOPT.XLS  and  BOISDOWT.XLS) 

Actual  Partition  Dead  Weight  For  Building  Section  1  W  partjt;onacl]  :=  8694  lbs. 

to  be  Applied  to  Roof  Diaphragm: 

Minimum  Partition  Dead  Weight  for  Building  Section  1 
to  be  Applied  to  Roof  Diaphragm: 

u/  w  partitionmin  h  ,  \  u,  ih< 

partitionmin  1  '  ?  \  longl  trans  1 ,  partitionmin  1 

Weight  of  Partitions  to  be  Used  to  Determine  Seismic  Weight 
to  be  Applied  to  Roof  Diaphragm  of  Building  Section  1: 


Actual  Partition  Dead  Weight  for  Building  Section  2 
to  be  Applied  at  Second  Floor  Diaphragm 


Minimum  Partition  Dead  Weight  for  Building  Section  2 
to  be  Applied  at  Second  Floor  Diaphragm: 


=  120960  lbs. 


Weight  of  Partitions  to  be  Used  to  Determine  Seismic  Weight 
to  be  Applied  to  Second  Floor  Diaphragm  of  Building  Section  2: 


=  120960  lbs. 
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By:  Tom  Graber,  P.E. 


FEMA  31 0  BLM  District  Office 

Seismic  Evaluation  of  Existing  Boise,  Ada  County,  Idaho 

Buildings 

Tier  2  Evaluation  Phase 


Determine  Base  Shear  in  Principal  Directions  (continued): 

Actual  Partition  Dead  Weight  for  Building  Section  2 
to  be  Applied  at  Roof  Diaphragm  '  partitionactrO  ~~  6( 

Minimum  Partition  Dead  Weight  of  Building  Section  2 
to  be  Applied  at  Second  Floor  Diaphragm 

av  vv  partitionmin  w  _  *A..1on 

partiiionminrf2  '  ,L  long2  L  trans2  vv  partitionminrO  0U46U 


Weight  of  Partitions  to  be  Used  to  Determine  Seismic  Weight 
to  be  Applied  to  the  Roof  Diaphragm  of  Building  Section  2: 


W _ _ _ _  :=  if  W 


^  parti tionrf2  60480 

Note:  A  minimal  area  of  this  building  has  fixed  partitions  installed;  therefore,  the 
minimum  partition  load  controls. 

Live  Loading: 


Building  Section  2  Second  Floor  and  Roof  Full  Design  Unit  Live  Load: 
(for  gravity  loading  calculation)  (Appendix  A,  Figure  No.  14  and 
1997  UBC,  Table  16-C,  page  2-27  in  Volume  2) 

Second  Floor  Effective  Live  Load  (for  lateral  seismic  load  calculation): 
Per  FEMA  310,  Section  3.5.2. 1,  this  building  is  not  used  as 
a  warehouse  or  storage;  therefore,  LLeff  =  0  psf 

W  2EFFL.L  :=  w2effll*L  tram  l  L  long! 


w  2fdll 

=  65.0 

psf 

w2rdll  : 

=  16.0 

psf 

w  2effll 

o 

© 

II 

psf 

W 2EFFLL ~  0 

lbs. 

Effect  of  Snow  Loading  (FEMA  310,  Section  3. 5. 2.1  and  4.2.4.2F 

Effective  snow  load:  70%  of  full  design  snow  load,  or  where 
conditions  warrant  and  approved  by  regulatory  agency,  not  less 
than  20%  of  full  design  snow  load,  except  where  design  snow 
is  30  psf  or  less,  Qs=0.0 

Snow  load  for  Boise  ID  is  25  psf  per  City  of  Boise  Building  Department 


(208)  384-3802.  Per  Appendix  A,  Figure  No.  14  the  original  design  load  for 
the  roof  was  30  psf.  Since  both  loads  are  egual  to  or  less  than  30  psf  limit, 
Use  SLeff  =  0  psf. 

w  fdsl  :_3° 

psf 

we 

ffsl :=  if: w  fdsl  -30’  0-°'  0-7  w  fiisl/ 

w  effsl  =  0 

psf 

Total  roof  effective  snow  load  W  { 
for  Building  Section  1: 

BFFSL1  ,-vv  effsl'  J'  transl  ^  long  l  _/ 

W  EFFSL 1  =  0 

lbs 

Total  roof  effective  snow  load  W  f 
for  Building  Section  2: 

BFFSL2  :=  weffsl  trans2'L  long2) 

VV  EFFSL2  =  0 

lbs 
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By:  Tom  Graber,  P.E. 


FEMA  310  BLM  District  Office 

Seismic  Evaluation  of  Existing  Boise,  Ada  County,  Idaho 

Buildings 

Tier  2  Evaluation  Phase 


Determine  Base  Shear  in  Principal  Directions  (continued): 


Total  Seismic  Weight  of  Building  Sections: 

Combine  seismic  dead  load,  effective  live  load,  effective  snow  load,  and  partition  load. 

Building  Section  1 : 


seisrfl  W  seisdlrfl  +  W  seisdlwl  1  +  W  partition  1  +  W  EFFSL1 


W 


seisrfl 


236840 


lbs 


Building  Section  2  Roof  Diaphragm: 

W  seisrfZ  :=  W  seisdlrfZ  +  W  seisdlvvIrfZ  +  W  partitionrfZ  +  w  EFFSL2  W  seisrfZ  =  620480  lbs 


Building  Section  2  Floor  Diaphragm: 

W  seisf!2  :=  W  seisdlflZ  +  W  seisdlvvlfl2  +■  W  partitionsf2  +  W  2EFFLL  W  seisf!2  =  1 082960  lbs 


Total  Seismic  Weight  of  Building  Section  1: 

^  seisl  ^  seisrfl 

Total  Seismic  Weight  of  Building  Section  2: 

^  seis2  ^  seisrfZ  +  ^  seistlZ 

Total  Seismic  Weight  of  Entire  Building: 

seistot  seisl r  seis2 


W  seisl  =  236840  lbs’ 


W  •  0  =  1703440  lbs. 


W 


seistot 


=  1940280 


lbs. 
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By:  Tom  Graber,  P.E.  FEMA  310  BLM  District  Office 

Seismic  Evaluation  of  Existing  Boise,  Ada  County,  Idaho 

Buildings 

Tier  2  Evaluation  Phase 


Determine  Base  Shear  in  Principal  Directions  (continued): 


Level  of  Performance  (LOP)  FEMA  310,  Section  1.3  and  2.4,  (Page  1-6  and  2-3): 

Life-Safety  (LS)  Performance  Level  —  Building  performance  that 
includes  significant  damage  to  both  structural  and  nonstructural 

components  during  a  design  earthquake,  though  at  least  some  margin  < —  LOP 

against  either  partial  or  total  structural  collapse  remains.  Injuries  may 
occur,  but  the  level  of  risk  for  life  threatening  injury  and  entrapment  is 
low. 

Immediate  Occupancy  (10)  Performance  Level  --  Building 
performance  that  includes  very  limited  damage  to  both  structural  and 
nonstructural  components  during  the  design  earthquake.  The  basic 
vertical  and  lateral-force-resisting  systems  retain  nearly  all  of  their 
pre-earthquake  strength  and  stiffness.  The  level  of  risk  for  life 
threatening  injury  as  a  result  of  damage  is  very  low.  Although  some 
minor  repairs  may  be  necessary,  the  building  is  fully  habitable  after  a 
design  earthquake,  and  the  needed  repairs  may  be  completed  while  the 
building  is  occupied. 


1997  NEHRP,  FEMA  302,  Section  2.1  Glossary  (Page  7  and  10): 

Design  Earthquake:  Earthquake  effects  that  are  two-thirds  of  the  corresponding  maximum 
considered  earthquake. 

FEMA  310,  Section  1.3,  page  1-6,  See  Maximum  Considered  Earthquake. 

Maximum  Considered  Earthquake  Ground  Motion:  The  most  severe  earthquake 
effects  considered  by  these  provisions  as  defined  in  Section  4.1. 

FEMA  310,  Section  1.3,  page  1-7,  An  earthquake  with  a  2%  probability  of  exceedance 
in  50  years  with  deterministic-based  maximum  values  near  known  fault  sources. 
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By:  Tom  Graber,  P.E. 


FEMA  310  BLM  District  Office 

Seismic  Evaluation  of  Existing  Boise,  Ada  County,  Idaho 

Buildings 

Tier  2  Evaluation  Phase 


Determine  Base  Shear  in  Principal  Directions  (continued): 

1997  NEHRP,  FEMA  302,  Section  4.1  Procedures  for  Determining  Maximum  Considered 

Earthquake  And  Design  Earthquake  Ground  Motion  Accelerations  And  Response  Spectra 

(Page  33): 

Ground  motion  accelerations,  represented  by  response  spectra  and  coefficients  derived  from 
these  spectra,  shall  be  determined  in  accordance  with  the  general  procedure  of  Section  4.1.2 
or  the  site-specific  procedure  of  Section  4.1.3.  The  general  procedure  in  which  spectral 
response  acceleration  parameters  for  the  maximum  considered  earthquake  ground  motions  are 
derived  using  Maps  1  through  24,  modified  by  site  coefficients  to  include  local  site  effects  and 
scaled  to  design  values,  are  permitted  to  be  used  for  any  structure  except  as  specifically 
indicated  in  these  Provisions. 


1997  NEHRP,  FEMA  302,  Section  4.1.1  Maximum  Considered  Earthquake  Ground  Motions 

(Page  33): 

The  maximum  considered  earthquake  ground  motions  shall  be  represented  by  the 
mapped  spectral  response  acceleration  at  short  periods  (Ss)  and  1  second  period  (S.,), 
obtained  from  Maps  1  through  24  of  these  Provisions,  and  adjusted  for  Site  Class  effects 
using  the  site  coefficients  of  Section  4. 1.2. 4  (page  37) .  See  FEMA  310,  Section  3.5.2.3.1, 
Page  3-10. 

1997  NEHRP.  FEMA  302,  Section  4.1.2  General  Procedure  for  Determining  Maximum 

Considered  Earthquake  and  Design  Spectral  Response  Accelerations  (Page  33): 

For  structures  located  in  those  regions  of  the  maps  having  values  of  the  short  period  spectral 
acceleration,  Ss,  less  than  or  equal  to  0.1 5g  and  values  of  the  1  second  period  spectral 
response  acceleration,  SI,  less  than  or  equal  to  0.04g,  accelerations  need  not  be  determined. 
Such  structures  are  permitted  to  be  directly  categorized  as  Seismic  Design  Category  (SDC)  A 
in  accordance  with  Section  4.2.1. 

For  all  other  structures,  the  Site  Class  shall  be  determined  in  accordance  with  Section  4. 1.2.1. 
The  maximum  considered  earthquake  spectral  response  accelerations  adjusted  for  Site 
Class  effects,  SMS  and  SM1,  shall  be  determined  in  accordance  with  Section  4. 1.2.4  and  the 
design  spectral  response  accelerations  at  short  periods,  SDS,  and  at  1  second,  SD1,  shall  be 
determined  in  accordance  with  Section  4.1. 2. 5.  The  general  response  spectrum  shall  be 
determined  in  accordance  with  Section  4. 1.2.6. 


Maximum  Considered  Earthquake: 

Map  1 :  Maximum  Considered  Earthquake  Ground  Motion  for  the  U.S.  for  0.2  S 

Second  Spectral  Response  Acceleration  (%g)  5%  of  critical  damping  Site  Class  B.  100 

Map  2:  Maximum  Considered  Earthquake  Ground  Motion  for  the  U.S.  for  1 

Second  Spectral  Response  Acceleration  (%g)  5%  of  critical  damping  Site  Class  s  ,  :=— — 

B.  100 


State:  Idaho  County:  ADA  Zip  Code:  83705 


http://geohazards.cr.usgs.gov/eq/html/zipcode.shtml  @  2%  PE  in  50  Year  for  0.2  and  1 .0  sec  SA 
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By:  Tom  Graber,  P.E. 


FEMA  310  BLM  District  Office 

Seismic  Evaluation  of  Existing  Boise,  Ada  County,  Idaho 

Buildings 

Tier  2  Evaluation  Phase 


Determine  Base  Shear  in  Principal  Directions  (continued): 


Site  Class  Determination: 


1997  NEHRP,  FEMA  302,  Section  4.1 .2.1,  Site  Class  Definitions  (Page  33): 


S  s  =  0.356 
S  1  =  0.109 


For  all  structures  located  within  those  regions  of  the  maps  having  values  of  the  short-period 
spectral  response  acceleration,  Ss,  greater  than  0.1 5g  or  values  of  the  1  second  period  spectral 
response  acceleration,  SI,  greater  than  0.04g,  the  site  shall  be  classified  as  one  of  the  Site 
Classes  defined  on  page  34.  Parameters  for  determining  Site  Class  are  a  function  of  the  soil 
shear  wave  velocity  (Vbars),  Standard  Penetration  Resistance  (Nbar)  or  from  soil  unconfined  shear 
strength  (sbaru).  Where  site  specific  data  are  not  available  to  a  depth  of  100  feet,  appropriate  soil 
properties  are  permitted  to  be  estimated  by  the  registered  design  professional  preparing  the  soils 
report  based  on  known  geologic  conditions.  When  the  soil  properties  are  not  known  in  sufficient 
detail  to  determine  the  Site  Class,  Site  Class  D  shall  be  used.  Site  Classes  E  or  F  need  not  be 
assumed  unless  the  authority  having  jurisdiction  determines  that  Site  Classes  E  or  F  could  be 
present  at  the  site  or  in  the  event  that  Site  Class  E  or  F  are  established  by  geotechnical  data. 


FEMA  310,  Section  3.5. 2. 3.1,  Site  Class  Definitions  (Page  3-10): 

The  soil  profile  is  classified  as  Class  D  based  on  the  Geotechnical  Investigation  report 
dated  June  5,  1986  prepared  by  Northern  Engineering  and  Testing,  Inc.  for  the  BLM 
warehouse  and  Maintenance  Building  adjacent  to  the  building  being  investigated  in  this 
report. 


Site  Class:  D 
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By:  Tom  Graber,  P.E. 


FEMA  310  BLM  District  Office 

Seismic  Evaluation  of  Existing  Boise,  Ada  County,  Idaho 

Buildings 

Tier  2  Evaluation  Phase 


Determine  Base  Shear  in  Principal  Directions  (continued): 

1997  NEHRP,  FEMA  302,  Section  4.1. 2.4  Site  Coefficients  and  Adjusted  Maximum 

Considered  Earthquake  Spectral  Response  Acceleration  Parameters  (Page  37): 


Interpolation  for  variable  Fv  w/Table  3-5 

Value  of  Site  Coefficient  Fv  as  a  Function  of  Site  Class  and  Mapped  1  Second 
Period  (S-,)  Maximum  Considered  Earthquake  Spectral  Acceleration  (Table 
4.1.2.4b)  (FEMA  310,  Page  2-4  and  Table  3-5,  Page  3-10): 


S  1  L  :=0-l 


S  ,  =  0.109 


S  1  H  ■“  0-2 


FvL  :  =  2‘4 


FvH:=20 


F := 


F  vH  “  F  vL 
S  1 II  ~  S  1  L 


\S  1  "  S  1.L;  +  FvL 


F  v  =  2.364 


Interpolation  for  variable  Fa  w/Table  3-6 


Value  of  Site  Coefficient  Fa  as  a  Function  of  Site  Class  and  Mapped  Short 
Periods  (Ss)  Maximum  Considered  Earthquake  Spectral  Acceleration  (Table 
4.1.2.4a)  (FEMA  310,  Page  2-4  and  Table  3-6,  Page  3-10): 


^  sL  0.25 


Ss  =  0.356 


SsH;=0-5° 


FaL:=F6 


F  all  :=F4 


F  a  := 


F  al  l  ~  F  aL 
SsH~  SsL 


■'Ss~  Ssij 


I  +•  F  „ 


aL 


F  a  = 


1997  NEHRP,  FEMA  302,  Section  4.1. 2.4  Site  Coefficients  and  Adjusted  Maximum 

Considered  Earthquake  Spectral  Response  Acceleration  Parameters  (Page  37): 


Equation  4. 1.2. 4-1: 

S  _  =  0.356 

S  MS  :_Fa'Ss 

S  MS  =  0.54 

Equation  4. 1.2. 4-2: 

S  ,  =  0.109 

SM1  :=Fv'S  1 

S  Ml  =  0-258 

09/18/1999 

8 

BOISDOT2.MCD 

By:  Tom  Graber,  P.E.  FEMA  310  BLM  District  Office 

Seismic  Evaluation  of  Existing  Boise,  Ada  County,  Idaho 

Buildings 

Tier  2  Evaluation  Phase 


Determine  Base  Shear  in  Principal  Directions  (continued): 


1997  NEHRP,  FEMA  302,  Section  4.1 .2.5  Design  Spectral  Response  Acceleration 

Parameters  (Page  38): 

Design  earthquake  spectral  response  acceleration  at  short  periods,  SDS,  and  at  1  second, 
SD1,  shall  be  determined  from  formulas  4. 1.2. 5-1  and  4. 1.2. 5-2. 

1997  NEHRP,  FEMA  302,  Equation  4. 1.2. 5-1,  Page  38  :  S  :=— S  VIc,  S  Ds  -  0.36 

(FEMA  310,  Section  3.5.2.3.1,  Equation  3-6,  page  3-9) 


1997  NEHRP,  FEMA  302,  Equation  4. 1.2. 5-2,  Page  38  :  SD1  : = — - S  V1  j  S  qj  =  0.17 

(FEMA  310,  Section  3.5.2.3.1,  Equation  3-5,  page  3-9)  3 

FEMA  310,  Section  2.5,  Table  2-1,  Region  of  Seismicity  (Page  2-4): 

The  highest  region  of  seismicity  defined  by  SDS  or  SD1  shall  govern.  SDS  --  Moderate 

SD1  -  Moderate 

Region  of  Seismicity - >  Moderate 


Determine  Building  Type  Rigid  or  Flexible  Diaphragm):  Is  the  floor  diaphragm  considered  a  rigid 
or  a  flexible  diaphragm?  ("Design  of  Low-Rise  Concrete  Buildings  for  Earthquake  Forces",  Second 
Edition,  pg.  4-2  and  Chapter  5  of  the  "Seismic  Design  for  Buildings,  Departments  of  the  Army,  The 
Navy,  and  the  Air  Force",  October  1992,  Army  TM  5-809-10,  NAVY  NAVFAC  P-355,  Air  Force  AFM 
88-3,  Chapter  1 3.  --  See  Rodney  Barthel  D81 1 0  for  manuals) 


Thickness  of  slab: 

h  slab  :"4-5 

in. 

Unit  Weight  of  Concrete: 

w  c  :=  150 

Ibs./cu.  ft. 

Concrete  Strength: 

fc  :=3000 

psi 

(Appendix  A,  Figure  No.  14) 


Flexibility  Factor: 


F  =  0.26 


iff  F<  1 .0.  "Rigid  Diaphragm"  .  "See  Table  4- 1 " )  =  "Rigid  Diaphragm" 
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BOISDOT2.MCD 


By:  Tom  Graber,  P.E. 


FEMA  310  BLM  District  Office 

Seismic  Evaluation  of  Existing  Boise,  Ada  County,  Idaho 

Buildings 

Tier  2  Evaluation  Phase 


Determine  Base  Shear  in  Principal  Directions  (continued): 


FEMA  310,  Section  3. 5. 2.4,  Period  (Page  3-11): 

The  structure  consists  of  steel  braced  frames  in  both  the  transverse  and  longitudinal  directions; 
therefore,  the  structure  will  be  evaluated  as  a  Type  S2  (Steel  Braced  Frames  with  Rigid 
Diaphragms)  in  both  directions. 

Longitudinal  Period  Equation  Coefficient  (Steel  Braced  Frame  with  C  T]  ,  := 0.030 

Rigid  Diaphragms,  Building  Type  S2): 

Transverse  Period  Equation  Coefficient  (Steel  Braced  Frame  with  C  ytrans  0.030 

Rigid  Diaphragms,  Building  Type  S2): 


Height  in  feet  above  the  base  to  the  roof  level  of  the  building: 


h  n  ;-h  ]  -t-  h 


h  n  =  26.7  feet 


Longitudinal  Orthogonal  Direction: 

Fundamental  period  (1997  NEHRP,  FEMA  302,  Equation  5. 3. 3. 1-1,  page  67)  or  FEMA 
310,  Section  3. 5. 2.4,  Equation  3-7,  page  3-11 


^  along  '  ^  Tlong n 


^  along  0-352 


seconds 


Transverse  Orthogonal  Direction: 


*  atrans  '  ^  Ttrans'*1  n 


T  atrans  =  °'352  seconds 


Mapped  Spectral  Acceleration,  FEMA  310,  Section  3. 5. 2.3.1,  Eguation  3-4,  Page  3-9: 


S 


SD1  =0.17 


S  DS  =  0.36 


S 


D1 


along 


T 


alom 


S 


S 


D1 


atrans  '' 


T 


atrans 


S  along  ~  °'488 


alona  '  8  alons^  ^  DS!  ^  DS’  ^  alon 


^  along 


S  atrans  =  °'488 


3  atrans  '  4  \  ^  atrans>  ^  DS'  ^  DS'  ^  atrans , 


S  atrans  =  °'36 
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BOISDOT2.MCD 


By:  Tom  Graber,  P.E.  FEMA  310  BLM  District  Office 

Seismic  Evaluation  of  Existing  Boise,  Ada  County,  Idaho 

Buildings 

Tier  2  Evaluation  Phase 


Determine  Base  Shear  in  Principal  Directions  (continued): 

FEMA  310,  Section  3. 5. 2.1  Calculation  of  Modification  Factor  (Page  3-8): 

The  modification  factor  to  relate  expected  maximum  inelastic  displacements  to  displacements 
calculated  for  linear  elastic  response;  C  shall  be  taken  from  FEMA  310,  Table  3-4. 

The  "C"  value  for  Building  Type  S2  (Steel  Braced  Frame  with  Rigid  Diaphragm)  is  1.2  and  the 
"C"  value  for  Building  Type  S2A  (Steel  Braced  Frame  with  Flexible  Diaphragms)  is  1.0.  This 
building  consists  of  a  flexible  diaphragm  at  the  roof  level  and  a  rigid  diaphragm  at  the  second 
floor  level.  Use  C=1 .2  for  analysis.  This  will  create  the  highest  pseudo  lateral  force. 

Number  of  stories  N  s{  =  2 

Modification  factor  for  transverse  direction  Building  Type  S2  C  t  :=  1 .2 

Modification  factor  for  longitudinal  direction  Building  Type  S2  C  |  :=  1 .2 


Pseudo  Lateral  Force  Factor: 

T ransverse  Direction:  C  trans-S  atralK  =  0.432 

Longitudinal  Direction:  C  long-S  a,ong  =  0.432 

FEMA  310,  Section  3. 5. 2.1  Pseudo  Lateral  Force  (Equation  3-1,  Page  3-8): 

Method  1  for  Building  Section  1: 

Transverse  Direction:  V  ltrans  :=C  tral,s'S atrans-W seis| 

Longitudinal  Direction:  V  „ong  :=C  Iong  S  atrans-W  seis. 

Method  1  for  Building  Section  2: 

Transverse  Direction:  V  ,trans  :=C  trans-S  atrans-W  seis2 

Longitudinal  Direction:  V  ,lon„  := C  |ong  S  atrans-W  seis2 

Checker  Note  of  Rodney  Barthel  September  17,  1999:  The  single  story  Building  Section  1  would  have  a  slightly  different 
fundamental  period  than  the  two  story  Building  Section  2,  but  Sa  would  default  to  the  controlling  SDS  for  the  force  factor 
calculation.  However,  C  =  1 .4  for  a  single  story  and  would  change  results  to  force  factor  of  1 .4  *  0.36  =  0.50  versus  0.43. 


ltrans 

102203 

lbs 

1  long  _ 

102203 

lbs 

2trans  ~ 

735084 

lbs 

2long  _ 

735084 

lbs 

check  '  '  atrans seis'l  j 


v check'"9237  v  check-  v  ltrans  =  1 7034  Pounds  to  be 

resisted 


V  —  Y 
check  ltrans 


V 


00=16.7  percent 


trans 
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BOISDOT2.MCD 


By:  Tom  Graber,  P.E. 


FEMA  310  BLM  District  Office 

Seismic  Evaluation  of  Existing  Boise,  Ada  County,  Idaho 

Buildings 

Tier  2  Evaluation  Phase 


Determine  Base  Shear  in  Principal  Directions  (continued): 

NOTE:  Alternatively,  for  buildings  with  shallow  foundations  and  without  basements  being  evaluated 
for  Life-Safety  Performance  Level,  FEMA  310,  Equation  3-2,  may  be  used  to  compute  the  pseudo 
lateral  force.  An  m-factor  of  1.0  shall  be  used  to  compute  the  component  forces  and  stresses  for 
the  Quick  Check  of  Sections  3.5.3  and  acceptance  criteria  of  Section  4.2.4. 


FEMA  310,  Section  3. 5.2.1  Pseudo  Lateral  Force  (Equation  3-1,  Page  3-8): 


Method  2: 


^2trans 


0.75  X  Wseis 


Determine  ratio  of  base  shear  factors 
for  Method  1  vs.  Method  2: 


ratio 


C'  S 
trans  atrans 


0.75 


ratio  =  0.575 


Note:  Selecting  the  smaller  of  the  two  base  shear  factors  calculated  above  may  not  be  an 
accurate  way  of  determining  the  controlling  base  shear  force.  Method  1  uses  m-factors  that  can 
be  significantly  greater  than  1.0,  and  Method  2  uses  a  m-factors  equal  to  1.0.  An  analysis  would 
be  required  comparing  results  of  both  methods  for  the  component  being  evaluated.  Engineering 
judgment  can  be  used  based  on  inspection  of  base  shear  factors  and  m-factors  being  used  for  the 
component  being  evaluated  (e.g.,  See  FEMA  310,  page  A-71,  for  Appendix  A  Examples,  Example 
6). 


The  typical  m-factor  used  in  Method  1  for  braced  frames  would  be  a  minimum  of  3.0.  The  m-factor 
used  for  Method  2  is  1 .0.  Since  the  ratio  of  base  shear  factors  is  less  than  the  m-factor  used  for 
Method  1,  the  pseudo  lateral  force  determined  by  Method  1  controls. 


Pseudo  Lateral  Force  for  Building  Section  1 


trans 


.  02205 


lbs. 


V 


lony 


0220: 


lbs. 


Pseudo  Lateral  Force  for  Building  Section  2 

V  2 trans  =  735084  ibs- 


735084 


lbs. 
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BOISDOT2.MCD 


By:  Tom  Graber,  P.E. 


FEMA  310  BLM  District  Office 

Seismic  Evaluation  of  Existing  Boise,  Ada  County,  Idaho 

Buildings 

Tier  2  Evaluation  Phase 


Determine  Component  Gravity  Loads  for  Typical  Longitudinal 

Braced  Frame  of  Building  Section  2: 

Load  Case  Combinations  FEMA  310,  Section  4.2.4.2,  pq.  4-6 

Component  gravity  loads  shall  be  calculated  in  accordance  with  Equations  (4-6)  and  (4-7) 
Qg=1.1(Qd+Ql+Qs)  (Equation  4-6) 

Qg=0.9Qd  (Equation  4-7) 


Effect  of  Dead  Loading  (QD)  Dead  Load  tributary  to  a  typical  longitudinal  frame. 

Building  Line  A.  See  Appendix  D,  Excel  Spreadsheet  (BOISDOWT.XLS)  for  Dead  Load  Calculations: 

Total  dead  weight  of  second  floor.  W  sejscjif|2  =  680000  lbs 

Floor  weight  only,  building  frame  does 
not  carry  the  wall  weight: 

Unit  dead  weight  of  second  floor:  w  := - S€MScilf1~ —  w  fpd]  =  56.2  psf 

^  long2  trans2 


Uniform  dead  load  to  apply 
to  floor  beams.  Tributary  area 
is  1/2  of  typical  bay.  Include 
minimum  partition  load  of  10  psf: 


Q  D2!ongflbm  :" 


vv 


H2dl 


+  10) 


L  bay 
2 


Q  D21ongflbm  "  794-6  plf 


Round  to  0.8  klf  and  apply  to  each  longitudinal  floor  beam. 


Total  dead  weight  of  roof. 

Roof  weight  only,  building  frame  does 
not  carry  the  wall  weight: 

Unit  dead  weight  of  roof: 


W  seisdlrC  =  340000  lbs 


^  seisdlrf2 

wrf2dl  - : - 

'  long2'L  trans  2 


vvrf2dl  ~  -S-l  PSf 


Uniform  dead  load  to  apply 
to  roof  beams.  Tributary  area 
is  1/2  of  typical  bay: 


•-  '  ^  bay < 

^  D21ongrfbm  w  rOdl  I  “  j 


Q  D21ongi-fbm  =  337-3  plf 


Round  to  0.4  klf  and  apply  to  each  longitudinal  roof  beam. 


Effect  of  Live  Loading  (QL): 


Full  design  live  load  for  second  floor:  w  -^j]  =  65  psf 


Effective  live  load  for  second  floor, 
equal  to  25%  of  full  design  live  load 
(FEMA  310,  Section  4.2.4.2): 


vv 


2efFlI 


:=0.25w 


2fdll 


Uniform  live  load  to  apply 
to  floor  beams.  Tributary  area 
is  1/2  of  typical  bay: 


n  ._  lLbay 

V  L2!ongflbrn  2effir '  — — 


w  2effll  _  16.25  psf 

QL2longflbm=  l95-°  plf 


Round  to  0.2  klf  and  apply  to  each  longitudinal  floor  beam. 
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BOISDOT2.MCD 


By:  Tom  Graber,  P.E. 


FEMA  310  BLM  District  Office 

Seismic  Evaluation  of  Existing  Boise,  Ada  County,  Idaho 

Buildings 

Tier  2  Evaluation  Phase 


Determine  Component  Gravity  Loads  for  Typical  Longitudinal 

Braced  Frame  of  Building  Section  2  (Continued): 


Load  Case  Combinations  (Continued) 

Effect  of  Snow  Loading  (Qs): 


Note  Checker  RJB,  18  September  1999:  If  there 
was  no  observed  roof  LL  during  field  inspection 
then  actual  roof  LL  =  0  psf.  OK 


Effective  snow  load  for  roof: 

Uniform  snow  load  to  apply 
to  roof  beams: 


rL  bay’s 

^  S21ongrfbm  '  u  effsl'  0 


w  effsl  -  0  psf 
Q  S21ongrfbm  =  ^  P^ 


Effect  of  Seismic  Forces  (Lateral  Forces)  (QE): 

Note:  For  multi-story  buildings,  the  pseudo  lateral  force  computed  in  accordance  with  Section 
4. 2. 2. 1.1  shall  be  distributed  vertically  in  accordance  with  Section  4.2. 2. 1.2,  Equations  4-2  &  4-3. 


Partial  Equation  Calculation  (Wjhft.  Foot-Pounds  (FEMA  310  Equation  4-3.  page  4-3): 
Vertical  Distribution  Factor  (C„J  (continued): 


Longitudinal  Direction: 


^  low  '  ^-5  ^high'  4  along  0-352  ^low  '  1  ^high'  ^ 


k: 


i  k  high  k  low  >  //T, 


mterp  '  T  T 

\  hi  eh -  low 


7  4  along  4  low/ 3"  ^  low  ^ jnterp  0.926 


k  is  an  exponent 
related  to  the  building 
period. 

For  buildings  having  a 
period  of  0.5  seconds 
or  less  k  =  1 

For  buildings  having  a 
period  of  2.5  seconds 
or  more  k=  2 


k  long  '  3 


along 


-°-5, 1 ,  if:  Taiong> 2.5.2, k  ; 


interp/  ) 


long 


=  1 


Floor  Level: 

w21hllong:_W 

,  ^  long 

seisfl2'*1  1 

w  2 1  h  i  long  “  14977337 

NOTE:  hi  and  hx  the  height  (feet)  from 
the  base  to  Level  i  or  x.  wi  and  wx  the 

-  /,  ,  \*  Iona 

seisrf2'\h  1  +  n  2 } 

portion  of  the  total  gravity  load  of  the 

Roof  Level: 

w22h21ong:=W 

w  22h2iong  =  16566816 

building  (W)  located  or  assigned  to 
Level  i  or  x. 

siirnw  gihi long  w  21hllong+  w22h21ong 


suniw2ihilong  =  31544,53 


Vertical  distribution  factor 
for  second  floor  diaphragm: 


4  2vllong 


seisfl2  ^ 


\  k  long 

\) 


sumw 


2ihilong 


^  2  v  1  long 


=  0.475 


Vertical  distribution  factor 
for  roof  diaphragm: 


W 


,  k 


4  2v21ong  ■' 


seisrf2\n  1 


:  h  |  +  h  9 


long 


SLimw  2ihilong 


4  2v21one  ^-5“5 


9/20/1999 


14 


BOISDOT2.MCD 


By:  Tom  Graber,  P.E.  FEMA  310  BLM  District  Office 

Seismic  Evaluation  of  Existing  Boise,  Ada  County,  Idaho 

Buildings 

Tier  2  Evaluation  Phase 


Determine  Component  Gravity  Loads  for  Typical  Longitudinal 

Braced  Frame  of  Building  Section  2  (Continued): 

FEMA  310,  Section  4.2.2. 1.2  Story  Forces,  Fv  (Equation  4-2,  Page  4-3): 

Determine  lateral  Story  force.  Fx  (Note  that  story  shears  are  the  sum  of  story  forces  from  stories  above)! 
Per  FEMA-31 0  Eqn.  (4-2):  Fx=CvxV 


Lateral  force  at  ^  E2fllong  *" C  2vilong  'v  21ong 

floor  diaphragm: 

Q  p2fllon<>  =  ?4902-  ,bs  Apply  @  Building  Floor  Diaphragm 

This  is  the  lateral  force  for  the  entire  floor.  Due  to  the  symmetry  of  the  floor  diaphragm  in  the 
longitudinal  direction  of  the  building,  apply  1/2  of  this  load  to  each  longitudinal  braced  frame. 

Q  E^fllonw  ^ 

— - — —  =  1 745 1 1  lbs  <—  Apply  to  Each  Braced  Frame 

2  @  Floor  Diaphragm 

Round  to  175  kips  and  apply  to  braced 
frame  at  second  floor  level. 

Lateral  force  at  Q  E2rf|  :=  C  2v2i0ng- v  21ong 

roof  diaphragm: 

Q  E2rflon«  =  3S6062lbs  <—  Apply  @  Building  Roof  Diaphragm 

This  is  the  lateral  force  for  the  entire  roof.  Due  to  the  symmetry  of  the  roof  diaphragm  in  the 
longitudinal  direction  of  the  building,  apply  1/2  of  this  load  to  each  longitudinal  braced  frame. 

Q  E^rflono  ^ 

- 2  =  193031  lbs  <—  Apply  to  Each  Braced  Frame 

-  @  Roof  Diaphragm 


Round  to  194  kips  and  apply  to  braced 
frame  at  roof  level. 


Note:  The  Braced  frame  for  longitudinal  direction  of  Building  Section  2  could 
be  either  the  frame  at  building  line  A  or  D. 
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By:  Tom  Graber,  P.E. 


FEMA  31 0  BLM  District  Office 

Seismic  Evaluation  of  Existing  Boise,  Ada  County,  Idaho 

Buildings 

Tier  2  Evaluation  Phase 


Determine  Component  Gravity  Loads  for  Typical  Transverse 

Braced  Frame  of  Building  Section  2: 

Load  Case  Combinations  FEMA  310,  Section  4.2.4.2.  pq.  4-6 

Component  gravity  loads  shall  be  calculated  in  accordance  with  Equations  (4-6)  and  (4-7) 
Qg=1.1(Qd+Ql+Qs)  (Equation  4-6) 

Qg=0.9Qd  (Equation  4-7) 

Effect  of  Dead  Loading  (QD)  Dead  Load  tributary  to  a  typical  interior  transverse  frame.  Building 
Line  5.  See  Excel  Spreadsheet  (BOISDOWT.XLS)  for  Dead  Loads: 


Unit  dead  weight  of  second  floor:  w  ^di  =  56.2  Psf 

Due  to  the  direction  of  span  for  the  floor  and  roof  decking,  the  transverse  floor  and  roof  beams 
support  load  from  a  tributary  area  equal  to  the  typical  intermediate  beam  spacing. 

Typical  intermediate  beam  spacing:  L„nro:=8.0  ft. 


Uniform  dead  load  to  apply 
to  floor  beams  Include  Q  D2transflbm 

minimum  partition  load  of  10  psf. 


w 


fI2dl 


+  lO  'i  L 


spcg 


Q  D2transflbm  “  529J  plf 


Round  to  0.6  klf  and  apply  to  each  transverse  floor  beam. 

Unit  dead  weight  of  roof:  w  rt2di  =  28-}  ps^ 

Uniform  dead  load  to  apply  Q  D2transrfbm  :=  wrf2dl'L  spcg  Q  D2transrfbm  =  224  9  Plf 

to  roof  beams: 


Round  to  0.3  klf  and  apply  to  each  transverse  roof  beam. 


Concentrated  dead  load  to 
apply  to  a  column.  Interior 
column  24’  X  24’.  Corner 
column  12’ X  12’. 


Q  D2col  >v  f!2dl  +  w  rf2dl 


Qd2co1  ~  48571 


lbs 


Apply  50.0  kips  to  interior  columns  and  25.0  kips  to  exterior  columns. 
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By:  Tom  Graber,  P.E. 


BLM  District  Office 
Boise,  Ada  County,  Idaho 


FEMA310 

Seismic  Evaluation  of  Existing 
Buildings 

Tier  2  Evaluation  Phase 


Determine  Component  Gravity  Loads  for  Typical  Transverse 

Braced  Frame  of  Building  Section  2  (Continued): 

Effect  of  Live  Loading  (QL): 

Effective  live  load  for  second  floor,  , 

equal  to  25%  of  full  design  live  load  '  2effll "  1  "  Ps 

(FEMA310,  Section  4.2.4.2): 

Uniform  live  load  to  apply  Q  L2tramflbm  2effll  L  spcg  Q  L2transflbm  =  l: 300  Plf 

to  floor  beams: 

Round  to  0,2  klf  and  apply  to  each  transverse  floor  beam. 

Concentrated  live  load  to 

apply  to  a  column.  Interior  Q  L  9  j  :=  w  9  ffl]+  w  effs,  24  24  0  L2col  =  9360  lbs 

column  24' X  24'.  Comer 
column  12'  X  12'. 

Apply  10.0  kips  to  interior  columns  and  5.0  kips  to  exterior  columns. 


Effect  of  Snow  Loading  (Qs): 

Effective  snow  load  for  roof:  w  effsl "  0  psf 

Uniform  snow  load  to  apply  Q S2transrfbT,i  :=weffsl'L  spcs  Q  S2transrfbm  =  0  0  Plf 

to  roof  beams: 

Effect  of  Seismic  Forces  (Lateral  Forces)  (QE): 

Note:  For  multi-story  buildings,  the  pseudo  lateral  force  computed  in  accordance  with  Section  4. 2. 2. 1.1 
shall  be  distributed  vertically  in  accordance  with  Section  4. 2.2. 1.2,  Equation  4-3. 

Partial  Equation  Calculation  Foot-Pounds  (FEMA310  Equation  4-3,  page  4-3): 

Vertical  Distribution  Factor  IC^): 


Transverse  Direction: 


Tlo\v:=a5  T  high  2  5 


^  atrans  O'-5-"-  k  low  1  ^  khi<jh'  ~ 


k  high  klow  T  _T  ^  lr 

*  otronc  "F  ^ 


tnterp  '  ;  x  x 

\  high-  low 


'  %  1  atrans  1  lowj  +  K  low  k  interp 


0.926 


k  is  an  exponent 
related  to  the  building 
period. 

For  buildings  having  a 
period  of  0.5  seconds 
or  less  k  =  1 

For  buildings  having  a 
period  of  2.5  seconds 
or  more  k=  2 


k  •=  if  t  <0^  1  if'T  >2  5  ?  k 
K  trans  '  11  \  1  atrans-u-':  1 !  "  1  atrans  ^ 


interp 


trans 
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By:  Tom  Graber,  P.E. 


FEMA  310  BLM  District  Office 

Seismic  Evaluation  of  Existing  Boise,  Ada  County,  Idaho 

Buildings 

Tier  2  Evaluation  Phase 


Determine  Component  Gravity  Loads  for  Transverse 

Braced  Frame  of  Building  Section  2  (Continued): 


Effect  of  Seismic  Forces  (Lateral  Forces)  (QE)  (Continued): 

Lower  story  height: 

Lower  story  seismic  weight: 

Second  story  height: 

Second  story  seismic  weight: 


h  j  =  13.83  ft. 

w  seisfI2  =  1082960  lbs- 
h  i  =  12.87  ft. 


W  seisrfZ  =  620480  lbs- 


r  ^  tiTITlS 

u  21  hi trans  seisf!2 41  1 


21  h  1  trans 


14977337 


w22h2trans  :_W  seisrf2'!h 


+  h 


trans 


w22h2trans=  16566816 


NOTE:  hi  and  hx  the  height  (feet)  from 
the  base  to  Level  i  or  x.  wi  and  wx  the 
portion  of  the  total  gravity  load  of  the 
building  (W)  located  or  assigned  to 
Level  i  or  x. 


sumw  2ihitrans  w  21  hi  trans  +  w  22h2trans  suimv  2ihitrans  “  3 1 544 1 53 


Vertical  distribution  factor 
for  floor  diaphragm: 


Vertical  distribution  factor 
for  roof  diaphragm: 


\  ^  trans 


c 


2vl  trans 


W  seisfl2’  :h  1 ) 
sumw  2ihitrans 


C  2vl  trans  "  °‘475 


C 


2  v2  trans 


Wseisrf2'(h  1  +  h2) 
sumw  2ihitrans 


trans 


^  2v2trans 


Lateral  force  at  ^  E2fltrans  •_C  2vl  trans  V  2trans 

floor  diaphragm: 

Q  £?|]lrans  =  349022  lbs  <—  Apply  @  Building  Floor  Diaphragm 


NOTE:  This  is  the  lateral  force  for  the  entire  floor.  There  are  three  braced  frames  in  the  transverse  direction.  Two  are  on  exterior  of 
building  and  one  is  internal.  The  internal  frame  (5-line)  is  not  located  symmetrically  within  the  building.  Assume  that  this  internal  frame 
takes  1/2  of  the  lateral  force.  Rather  than  performing  a  detailed  analysis  of  the  distribution  of  the  lateral  force  due  to  this  eccentricity, 
increase  20%  to  account  for  any  eccentricity. 


Q  E2fl trans 


.2  =  209413  lbs  <---  Apply  to  Each  Braced  Frame  @  Floor  Diaphragm 
Round  to  210  kips  and  apply  to  braced  frame  at  floor  level. 


Lateral  force  at 
roof  diaphragm: 


Q  E2rftrans 
2 


Q  E2rftrans  '  ^  2v2trans'3,  2trans 

Q  £2rf trans =  lbs  APP^  @  Building  Roof  Diaphragm 

.2  =  231637  lbs  <— Apply  to  Each  Braced  Frame  @  Roof  Diaphragm 
Round  to  232  kips  and  apply  to  braced  frame  at  roof  level. 
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By:  Tom  Graber,  P.E. 


Seismic  Evaluation  of  Existing 
Buildings 

Tier  2  Evaluation  Phase 


FEMA310 


BLM  District  Office 
Boise,  Ada  County,  Idaho 


Determine  Component  Gravity  Loads  for  Longitudinal 

Frame  of  Building  Section  1: 

Load  Case  Combinations  FEMA  310,  Section  4.2.4.2,  pq.  4-6 

Component  gravity  loads  shall  be  calculated  in  accordance  with  Equations  (4-6)  and  (4-7) 
Qg=1 . 1  (Qd+Ql+Qs)  (Equation  4-6) 


Qg-0.9Qd 


(Equation  4-7) 


Effect  of  Dead  Loading  (QD)  Dead  Load  tributary  to  a  typical  longitudinal  frame. 
Building  Line  G.  See  Excel  Spreadsheet  (BOISDOWT.XLS)  for  Dead  Loads: 


Total  dead  weight  of  roof: 


^  seisdlrf] 


=  130000  lbs 


Unit  dead  weight  of  roof: 


^  seisdlrfl 


wrfld!  =  29-8  Psf 


Uniform  dead  load  to  apply 
to  roof  beams.  Tributary  area 
is  1/2  of  a  typical  bay. 


L 

Q  Dllongrfbm  :=  w  rfl  dl' — ~  Q  D1  longrfam  =  357J  plf 

Round  to  0.4  klf  and  apply  to  each  longitudinal  roof  beam. 


Effect  of  Live  Loading  (QL): 


Full  design  live  load  for  roof: 


w  lfdll  :=  0  0  psf 


Effect  of  Snow  Loading  (Qs): 


Effective  snow  load  for  roof: 


weffsl  =  °  Psf 


Uniform  snow  load  to  apply 
to  roof  beams: 


Qsilongrfbm'  vv  effsl'  7  Q  Sllongrfbm  ^  p^ 
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By:  Tom  Graber,  P.E. 


FEMA  310  BLM  District  Office 

Seismic  Evaluation  of  Existing  Boise,  Ada  County,  Idaho 

Buildings 

Tier  2  Evaluation  Phase 


Determine  Component  Gravity  Loads  for  Longitudinal 

Frame  of  Building  Section  1  (Continued): 

Effect  of  Seismic  Forces  (Lateral  Forces)  (QE): 

Note:  For  multi-story  buildings,  the  pseudo  lateral  force  computed  in  accordance  with  Section  4. 2. 2. 1.1 
shall  be  distributed  vertically  in  accordance  with  Section  4. 2. 2. 1.2,  Equation  4-3. 


Partial  Equation  Calculation  (Wjhft.  Foot-Pounds  (FEMA  310  Equation  4-3,  page  4-3): 
Vertical  Distribution  Factor  (C„J: 


Longitudinal  Direction: 


*  low  '  1  high  '  2  atrans  k  low 


k  high  :“2 


,  •-  I  ^  ^  low  I  ,'r  r  '■  i  i  -n  o if 

R  interp  '  ,  T  T  ’  \  atrans  low/1  K  low  K  interp  ~  v.J-o 

\  high  ~  low  / 


k  is  an  exponent 
related  to  the  building 
period. 

For  buildings  having  a 
period  of  0.5  seconds 
or  less  k  =  1 

For  buildings  having  a 
period  of  2.5  seconds 
or  more  k=  2 


k  long  '  along~^'~*’  ^  ^  along>  2-5, 2 ,  k  jllterp 


ions 


For  the  single  story  section,  story 
height  equals  building  height: 


h  i  =  13.83 


ft. 


For  the  single  story  section,  story  seismic 
weight  equals  the  seismic  weight  of  roof: 


w  seisrfl  =  236S40  lbs' 


w  1 1  h  1  long  ‘  ^  seisrfl  k 


long 


sumw  i ihilong  ’  ^  1 Ihilong 


1  lh  lions 


3275497 


sumw 


1  ihilong 


=  3275497 


NOTE:  hi  and  hx  the  height  (feet)  from 
the  base  to  Level  i  or  x.  wi  and  wx  the 
portion  of  the  total  gravity  load  of  the 
building  (W)  located  or  assigned  to 
Level  i  or  x. 


Vertical  distribution  factor 
for  single  story: 


C 


W  seisrfl '(h 


\  ^  long 


vilong 


sumw 


ihilong 


C  =  1 

]  vilong 


Lateral  force  at  Q  ^  j  i-f|ong '  ^  1  v  1  long'^  1  long 

roof  diaphragm: 

Q  Eirftong  =  102203  lbs.  < —  Apply  @  Building  Roof  Diaphragm 

This  is  the  lateral  force  for  the  entire  roof.  Due  to  the  symmetry  of  the  roof  diaphragm  in  the 
longitudinal  direction  of  the  building,  apply  1/2  of  this  load  to  each  longitudinal  braced  frame. 

_  E‘]}‘onp  =  5H02  lbs  <—  Apply  to  Each  Braced  Frame 
-  @  Roof  Diaphragm 

Round  to  52  kips  and  apply  to  braced  frame  at  roof  level. 
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By:  Tom  Graber,  P.E. 


FEMA  31 0  BLM  District  Office 

Seismic  Evaluation  of  Existing  Boise,  Ada  County,  Idaho 

Buildings 

Tier  2  Evaluation  Phase 


Building  Section  2  -  Longitudinal  Braced  Frame: 

Determine  Component  Strength  -  First  Story  Brace 

Per  FEMA  310,  Section  4.2.4. 3,  Braces  are  Deformation  Controlled  elements.  Determine  the  Design 
Axial  Strength  per  LRFD,  2nd  Ed.,  Sections  El  &  E2.  Depending  on  the  direction  of  the  ground  motion, 
braces  can  experience  tension  or  compression  loads.  Determine  component  strength  based  on 
compression  condition  which  is  more  critical  due  to  effective  length.  Design  by  plastic  analysis  is 
permitted  if  the  column  slenderness  parameter  Xc  does  not  exceed  1.5K.  The  design  strength  for  flexural 
buckling  of  compression  members  whose  elements  have  width-thickness  ratios  less  than  A.rfrom  Section 
B5. 1  is  <j)Pn.  The  factor  <f>c  =  0.85,  but  per  FEMA  310,  Section  4. 2. 4. 4,  Commentary,  <j>  =1 . 


Determine  Ultimate  Capacity  of  Brace  in  Compression  per  AISC  "Load  &  Resistance  Factor 
Design",  Chapter  E: 


Yield  strength  of  steel  for  braces  Fy=36  ksi, 
(See  Appendix  A,  Figure  No.  14): 

Average  Span  Length  of  Braced  Spans: 
Equals  1/2  of  typical  bay  length 


L 


bay 


br  - 


Fv  brace1"36-0  ksi 


sbr=12 


ft. 


Height  of  Brace: 

Equals  the  Story  Height 


hbr:=h 


hbr=  13.83  ft. 


Length  of  Brace: 


br  • 


-is 


br 


H-h 


br 


Lbr=18-3 


ft. 


Effective  Length  Factor  of  Brace: 
(pin  -  pin) 


K  :=  1.0 


For  6”  STD  Pipe  (6"  X  0.280"): 


Area  of  pipe: 


A6STD-5-58  s^in- 


Outside  diameter  of  pipe: 


d6STD-6-625  in- 


Thickness  of  pipe: 


Diameter  to  thickness  ratio: 


Radius  of  gyration: 


1  6STD  °-280  in- 


d  6STD 


=  23.7 


t 


6STD 


6STD 


:=  2.25  in. 


Diameter  to  thickness  ratio  of  pipe: 
Must  be  less  than  \  as  given  in  LRFD 
Table  B5.1  in  order  for  E2  to  apply. 


t 


6STD 


6STD 


23.7 


300 


vbrace 


91.7 


Result  :  =  if 


.  J  d  6 STD  3300 


T  6STD  1  vbrace 


■  ,  "OK.  E2  is  Applicable" . "  E2  is  Not  Applicable"  '  Result  =  "OK.  E2  is  Applicable" 
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By:  Tom  Graber,  P.E. 


FEMA  310  BLM  District  Office 

Seismic  Evaluation  of  Existing  Boise,  Ada  County,  Idaho 

Buildings 

Tier  2  Evaluation  Phase 


Building  Section  2  -  Longitudinal  Braced  Frame  (Continued): 

Determine  Component  Strength  -  First  Story  Brace  (Continued) 


LRFD,  Section  E2: 


Ac  — 


K  L  hr  1 3 
6  STD' 71  ^ 


p 

V brace 


29000 


A  c =  1 .095 


°-658  C  'Fvbrace=21 


.79 


0.877 


— F,.Kro  =  26.321 

->  v  brace 


0.877 


F  cr6STD  '  |F  L  c"1  ■2>'  F  vbrace;  F  ybrace 


Fcr6STD  =  21'79  ksi 


Nominal  Strength: 


P  =  A  F 
'  n  1  cr 


P  n6STD  F  cr6STD' A  6 STD 


P  n6STD  ~  121,6  kips 


Expected  Axial  Strength  (FEMA  310,  Sec.  4. 2.4. 4  and  4.2.4. 5,  Pg.  4-8  and  4-9, 
The  expected  strength  is  equal  to  1.25  x  Nominal  Strength: 


Q  CE6STD  1  -25  P  n6STD  Q  CE6STD  ~  1 52  kips 
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By:  Tom  Graber,  P.E. 


BLM  District  Office 
Boise,  Ada  County,  Idaho 


FEMA310 

Seismic  Evaluation  of  Existing 
Buildings 

Tier  2  Evaluation  Phase 


Building  Section  2  -  Longitudinal  Braced  Frame  (Continued): 

Diagonal  Brace  Compression  Stress  Analysis  -  First  Story  Brace 

(Continued) 

See  STAAD  File  BOISDOL2.ANL  Output  for  Member  No.  36,  Axial  Load  in  Local  X-axis. 

Brace  Axial  Load  Component  Forces: 


Dead  Load  Axial  Force: 

Q  Dp36  ‘  7'9 

kips 

Live  Load  Axial  Force: 

QlP36:=2-° 

kips 

Snow  Load  Axial  Force: 

Qsp36  :=0° 

kips 

Action  Due  to  Earthquake  Forces: 

QeP36:=283-0 

kips 

Determine  Component  Gravity  Loads  (FEMA  310  4.2. 4.2  pq  4-6): 

Action  Due  to  Gravity  Forces: 


FEMA  310,  (Eq.  4-6): 

Q  G46p36  1  -1  '(Q  Dp36  +  Q  Lp36  +  Q  Sp36j 

Q  G46p36  '  1 0  9 

kips 

FEMA  310,  (Eq.  4-7): 

^G47p36  :=0‘9  (^  Dp36 

^G47p36  =  1A 

kips 

Action  Due  to  Combined  Gravity  Pius  Earthquake  Forces;  FEMA  310,  (Eq.  4-8)  QUD  =  QG  +/-  QE: 


Q  UDp36  if  Q  G46p36'Q  G47p36‘ Q  G46p36  +  Q  Ep36’ Q  G47p36  +  Q  Ep36. 


Q  (jDp3(3  =  293.9  kips  < —  Brace  compression 

axial  load 

deformation-controlled 
design  action 
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By:  Tom  Graber,  P.E. 


FEMA  31 0  BLM  District  Office 

Seismic  Evaluation  of  Existing  Boise,  Ada  County,  Idaho 

Buildings 

Tier  2  Evaluation  Phase 


Building  Section  2  -  Longitudinal  Braced  Frame  (Continued): 

Diagonal  Brace  Compression  Stress  Analysis  -  First  Story  Brace 

(Continued) 

Acceptance  Criteria: 

Axial  Demand:  Q  y^-^  =  293.9  kip 


Expected  Axial  Capacity: 


Qc'E6STD~152  kip 


Determine  Component  Modification  Factor  for  Diagonal  Braces 

(FEMA  310,  Section  3. 5.3.4,  Page  4-16,  Table  4-3): 

Expected  yield  strength  of  braces  is  equal  to  1 .25  X  F  yebrace  :=  1 .25 -F  vbrace 

(FEMA  310,  Section  4. 2.4.4,  page  4-8) 

F  yebrace  =  45-°  ksL 


For  circular  section  in  compression: 


id 


m6STD  :_]t 


6STD 


< 


1500 


id 


-.6.0.  if 


6STD  6000 


1  6STD  ^  vebrace  *  6STD  ^  vebrace 


.  3.0.  "Interpolate"  m  =  6.0 


FEMA  310,  Eq.  (4-12): 

OuDp36  =  49 

m  6STD 


if  QCE6STD 


>^UDp36 
m  6STD 


"COMPLIANT" 


,  "NONCOMPLIANT" 


"COMPLIANT" 


Demand-to-Capacity  Ratio  for 
Brace  in  Building  Section  2 
Longitudinal  Frame: 


IQ 


UDp36  i 


DCR 


ni  6 STD  / 


p36 


Q 


CE6STD 


DCR  p36  =  0.32 


9/20/1999 


24 


BOISDOT2.MCD 


By:  Tom  Graber,  P.E. 


BLM  District  Office 
Boise,  Ada  County,  Idaho 


FEMA310 

Seismic  Evaluation  of  Existing 
Buildings 

Tier  2  Evaluation  Phase 


Building  Section  2  -  Longitudinal  Braced  Frame: 

Determine  Component  Strength  -  Second  Story  Brace 

Per  FEMA  310,  Section  4.2.4. 3,  Braces  are  Deformation  Controlled  elements.  Determine  the  Design  Axial 
Strength  per  LRFD,  2nd  Ed.,  Sections  El  &  E2.  Depending  on  the  direction  of  the  ground  motion,  braces 
will  experience  tension  or  compression  loads.  Determine  component  strength  based  on  compression 
condition  which  is  more  critical  due  to  effective  length.  Design  by  plastic  analysis  is  permitted  if  the 
column  slenderness  parameter  does  not  exceed  1.5K.  The  design  strength  for  flexural  buckling  of 
compression  members  whose  elements  have  width-thickness  ratios  less  than  >.rfrom  Section  B5.1  is  <pPn. 
The  factor  <j)c  =  0.85,  but  per  FEMA  310,  Section  4. 2. 4. 4,  Commentary.  4>  =  1 . 

Determine  Ultimate  Capacity  of  Brace  in  Compression  per  AISC  "Load  &  Resistance  Factor 
Design",  Chapter  E: 


Average  Span  Length  of  Braced  Spans: 
Equals  1/2  of  typical  bay  length 

Height  of  Brace: 

Equals  the  Story  Height 


Length  of  Brace: 

Effective  Length  Factor  of  Brace 


L 


L  bav 

>br~  2 

sbr-  i- 

h  br  “  h  2 

hbr=  12.87 

1 - : - 1 

y  s  br~  h  br~ 

Lbr=17.6 

K  :=  1.0 

ft. 


ft. 

ft. 


For  5"  STD  Pipe  (5"  X  0.258”): 


Area  of  pipe: 

A  5 STD  :-4-3 

sq.in. 

Outside  diameter  of  pipe: 

d  5  STD  :=5-563 

in. 

Thickness  of  pipe: 

1  5 STD  :"0-258 

in. 

Diameter  to  thickness  ratio: 

d  5 STD 

-  oi  a 

1  5  STD 

Radius  of  gyration: 

r  5STD  :=  L8S 

in. 

Diameter  to  thickness  ratio  of  pipe: 

Must  be  less  than  Xr  as  given  in  LRFD 

Table  B5.1  in  order  for  E2  to  apply. 

d5STD_,16 

3300 

1  5  STD 

p 

ybrace 

. .  d  5STD  3700 

Result  :=  it - < - .  "OK.  E2  is  Applicable" , "  E2  is  Not  Applicable" 


1  5STD  ^  ybrace 


Result  =  "OK.  E2  is  Applicable" 
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By:  Tom  Graber,  P.E. 


FEMA  310  BLM  District  Office 

Seismic  Evaluation  of  Existing  Boise,  Ada  County,  Idaho 

Buildings 

Tier  2  Evaluation  Phase 


Building  Section  2  -  Longitudinal  Braced  Frame  (Continued): 

Determine  Component  Strength  -  Second  Story  Brace  (Continued): 


LRFD,  Section  E2: 


K-Lbr!2 


Ac'=- 


C 

vbrace 


r  c 


5  STD 


•-  4  29000 


.26 


F  cr5STD  :-,f 


A  - 


;.c<1.5,  \0.658  c  /  Fybrace,  2^ZZ;.Fybrace 


/.  _ 
c 


F  crSSTD  -  18-53 


ksi 


Nominal  Strength: 


P 


n 


P  n5STD  F  c-r5STD'A  5STD 


Pn5STD"79-7  kips 


Expected  Axial  Strength  (FEMA  310,  Sec.  4. 2. 4. 4  and  4. 2. 4. 5,  Pg.  4-8  and  4-9, 

The  expected  strength  is  equal  to  1.25  x  Nominal  Strength: 

Q  CE5STD  :=  1  '25  P  n5STD  Q  CE5STD  =  99'6  kips 


09/18/1999 


26 


BOISDOT2.MCD 
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BLM  District  Office 
Boise,  Ada  County,  Idaho 


FEMA310 

Seismic  Evaluation  of  Existing 
Buildings 

Tier  2  Evaluation  Phase 


Building  Section  2  ■  Longitudinal  Braced  Frame  (Continued): 

Diagonal  Brace  Compression  Stress  Analysis  -  Second  Story  Brace 

See  STAAD  File  BOISDOL2.ANL  Output  for  Member  No.  40,  Axial  Load  in  the  Local  X-axis. 

Brace  Axial  Load  Component  Forces: 


Dead  Load  Axial  Force: 

Q  Dp40  :=?'9 

kips 

Live  Load  Axial  Force: 

Q  Lp40  :=0-° 

kips 

Snow  Load  Axial  Force: 

^Sp40  :=0  ° 

kips 

Action  Due  to  Earthquake  Forces: 

Q  Ep40  :=  150  0 

kips 

Determine  Component  Gravity  Loads  (FEMA  310  4.2. 4.2  pq  4-6): 

Action  Due  to  Gravity  Forces: 

FEMA  310,  (Eq.  4-6):  QG46p40  ;=  L1 '  Q  Dp40  +  Q  Lp40  +  Q  Sp40, 

Q  G46p40  =  43  klPs 

FEMA  310,  (Eq.  4-7):  Q  G47p40  :=  0.9  Q  Dp40 

QG47p40  =  ?-5  kiPs 

Action  Due  to  Combined  Gravity  Plus  Earthquake  Forces;  FEMA  310,  (Eq.  4-8)  QUD  =  QG  +/-  QE: 


Q  UDp40  if  9  G46p40~Q  G47p40:  Q  G46p40  +  Q  Ep40'  Q  G47p40't_  Q  Ep40, 


UDp40  =  1 54-3  kips  < — Brace  compression 

axial  load 

deformation-controlled 
design  action 
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By:  Tom  Graber,  P.E. 


FEMA  310  BLM  District  Office 

Seismic  Evaluation  of  Existing  Boise,  Ada  County,  Idaho 

Buildings 

Tier  2  Evaluation  Phase 


Building  Section  2  -  Longitudinal  Braced  Frame  (Continued): 

Diagonal  Brace  Compression  Stress  Analysis  -  Second  Story  Brace  (Continued) 

Acceptance  Criteria: 


Axial  Demand: 

Q  UDp40  “  1543 

kips 

Expected  Axial  Capacity: 

QCE5STD  =  99'6 

kips 

Determine  Component  Modification  Factor  for  Diagonal  Braces 

(FEMA  310,  Section  3.5.3.4,  Page  4-16,  Table  4-3): 


For  circular  section  in  compression: 


m  c 


5STD 


:=if 


d  5  STD 


<_ 


1500  ,f/d  5STD 

- .6.0,  if - >- 


6000 


\  t  c 


5  STD  yebrace 


\  t 


5  STD  ^  yebrace 


-.3.0,  "Interpolate”  1  j  in  =  6.0 


FEMA  310,  Eq.  (4-12): 

Q  UDp40  =  25  J 
m  5STD 

if  Q  CE5STD>  ....llP.Pl2 ,  "COMPLIANT”  ,  "NONCOMPL1ANT"  i  =  "COMPLIANT” 
\  ~  m  5STD  / 


^  L'Dp40; 

i  ““ ™ ~  i 

m  5 STD  I 

Demand  to  Capacity  Ratio  for  Second  Floor  DCR  P40  :=7— - -  DCR  p40  =  0.2(, 

Longitudinal  Brace  in  Building  Section  2:  Q  CE5STD 
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BLM  District  Office 
Boise,  Ada  County,  Idaho 


FEMA310 

Seismic  Evaluation  of  Existing 
Buildings 

Tier  2  Evaluation  Phase 


Building  Section  2  -  Longitudinal  Braced  Frame  Analysis  (Continued 

Determine  Component  Strength  —  First  Story  Column. 


FEMA  310.  Section  4.2.4.4.  Component  Strength; 

Per  FEMA  310  Section  4.2.4. 3,  Columns  are  Force  Controlled  elements  for  Axial  Loads.  Determine  the 
Design  Axial  Strength  per  LRFD,  2nd  Ed.,  Sections  El  &  E2.  Design  by  plastic  analysis  is  permitted  if 
the  column  slenderness  parameter  does  not  exceed  1.5K.  The  design  strength  for  flexural  buc  mg 
compression  members  whose  elements  have  width-thickness  ratios  less  than  A.rfrom  Section  B5.1  is 
<j,pn.  The  factor  <j>c  =  0.85,  but  per  FEMA  310,  Section  4. 2.4. 4. 

Commentary,  <J>  =  1 


Determine  Ultimate  Capacity  of  Brace  in  Compression  per  AISC  "Load  &  Resistance  Factor 
Design",  Chapter  E: 


Length  of  Column: 

Set  equal  to  story  height. 

^  col  1  F  1 

F  col 

Effective  Length  Factor  of  Brace: 

(pin-pin) 

K 

For  8"  STD  PiDe  18"  X  0.322"): 

Area  of  pipe: 

A  8STD  :=8-40 

sq.in. 

Outside  diameter  of  pipe: 

d  8STD  :=  8'62~ 

in. 

Thickness  of  pipe: 

1  8 STD  :=0‘?22 

in. 

Diameter  to  thickness  ratio: 

d  SSTD  .  26. S 

1  8  STD 

Radius  of  gyration: 

r  8 STD  :=1‘88 

in. 

Yield  strength  of  steel  for  columns  Fy=36  ksi, 
(See  Appendix  A,  Figure  No.  14): 

Fycol  :=36-° 

ksi 

Diameter  to  thickness  ratio  of  pipe: 
Must  be  less  than  \  as  given  in  LRFD 

Table  B5.1  in  order  for  E2  to  apply. 


d  8  STD 


=  26.8 


t 


8  STD 


3300 
F  vcol 


=  91.7 


Result  :=  if  8S1— <  "°— 

l 1  8STD  F  vbrace 


"OK.  E2  is  Applicable"  , "  E2  is  Not  Applicable"  Result  =  "OK;  E2  is  Applicable" 
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Tier  2  Evaluation  Phase 


Building  Section  2  -  Longitudinal  Braced  Frame  (Continued): 

Determine  Component  Strength  -  First  Story  Column  (Continued) 


LRFD,  Section  E2: 


Ac'=- 


K'LcoH'12 
r  8STD'71  ^ 


F 


vcol 


29000 


/.  c  =  0.99 


F„ 


crSSTD 


:=  if 


xc<i.5.\o.658,  c/.fvcoI,  2!ZZ;-f 


vcol 


L  „ 
c 


F  cr8STD  - 


23.9 


ksi 


Nominal  Strength: 

P  =  A  F 

rn  rcr 


Pn8STD  :_Fcr8STD  A8STD  P  nSSTD  ~  200'6  kipS 


Expected  Axial  Strength  (FEMA  310,  Sec.  4. 2. 4. 4  and  4.2.4. 5,  Pg.  4-8  and  4-9, 

The  expected  strength  is  equal  to  1.25  x  Nominal  Strength: 

Q  CE8STD  :=  L25'P  nSSTD  Q  CE8STD  =  250,8  kipS 
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Seismic  Evaluation  of  Existing 
Buildings 

Tier  2  Evaluation  Phase 


Building  Section  2  -  Longitudinal  Braced  Frame  Analysis  (Continued): 

Determine  Component  Strength  -  First  Story  Column 

See  STAAD  File  BOISDOL2.ANL  Output  for  Member  No.  8,  Axial  Load  in  Local  X-axis. 


Axial  Dead  Load: 

ODpS:=22-8  k'Ps 

Axial  Live  Load: 

Q  Lps  =3.3  kips 

Axial  Snow  Load: 

OSp8:=0-°  kiPs 

Action  Due  to  Earthquake  Forces: 

Qep8:=I13-6  k'Ps 

Determine  Component  Gravity  Loads  (FEMA  310  4. 2. 4.2  pq  4-6): 

Action  Due  to  Gravity  Forces: 

FEMA  310,  (Eq.  4-6):  Q G46p8  :=  L]  'Q  Dp8+  Q  LpS  +  Q  SpS-  ^G46pS  =  28-~  kips 

FEMA  310,  (Eq.  4-7):  Q  G47p8  =  ®.9  Q  Dp8  ^G47pS  =  2^  ^  k'Ps 

Action  Due  to  Gravity  Forces;  Maximum  of  FEMA  310,  (Eq.  4-6)  or  (Eq.  4-7): 

Q Gp8  :=  if  QG46pS-QG47p8-QG46p8  QG47pS-;  QGp8=28  7  kips 


9/20/1999 


31 


BOISDOT2.MCD 


By:  Tom  Graber,  P.E. 


FEMA  310  BLM  District  Office 
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Tier  2  Evaluation  Phase 


Building  Section  2  -  Longitudinal  Braced  Frame  Analysis  (Continued): 

Axial  Stress  Analysis  -  First  Story  Column: 

Force-Controlled  Action  (FEMA  310,  Section  4.2.4.3.2,  page  4-7): 

Method  1 

Force-controlled  action,  QUF  shall  be  calculated  as  the  sum  of  forces  due  to  gravity  and 
the  maximum  force  that  can  be  delivered  by  deformation-controlled  actions. 


Method  2 


Alternatively,  force-controlled  action  may  be  calculated  according  to  Equations  (4-9)  or  Equation 
(4-10).  Equation  (4-9)  shall  be  used  when  the  forces  contributing  to  Qi  IF  are  delivered  by  yielding 

of  the  seismic  framing  system.  Equation  (4-10)  shall  be  used  for  all  other  evaluations. 


FEMA  310;  Equation  4-9 


qE 

Q  UF49  — 


FEMA  310;  Equation  4-10. 


Q  E 

Quf4io  :=Qg+  — 


Action  due  to  gravity  loads  and 
earthquake  forces. 


Modification  Factor  defined  in  Table  3-4 
on  page  3-8. 

Equation  4-1 1  A  force  reduction  factor 
not  to  exceed  2.5  for  Life  Safety  or  2.0 
for  Immediate  Occupancy. 

J  :=  if;  1.5-)-  S  ^<^—2.5 , 1 .5  -t-  S  2.5  j 
FEMA  310;  Eq.  (4-9):  Q  UF49p8  :=  Q  GpS  +  ^  <?  UF49p8  =  kiPs 

FEMA  310;  Eq.(4-10):  QuF410p8  :=QcPS  +  -jr^  ^  UF410pS  =  i23-4  kips 

The  force-controlled  action  in  the  column  is  delivered  by  yeilding  (deformation)  of 
the  brace;  therefore,  Equation  4-9  controls. 


C  :=  1 .2 


J  =  1.86  <---  LOP  =  LS 


Q  UFp8  Q  UF49p8 


Q  yp  g  =  79.6  kips  < —  Column  compression 

axial  load 
force-controlled 
design  action 


9/20/1999 


32 


BOISDOT2.MCD 


By:  Tom  Graber,  P.E.  FEMA  310  BLM  District  Office 

Seismic  Evaluation  of  Existing  Boise,  Ada  County,  Idaho 

Buildings 

Tier  2  Evaluation  Phase 


Building  Section  2  -  Longitudinal  Braced  Frame  Analysis  (Continued): 

Axial  Stress  Analysis  -  First  Story  Column  (Continued): 

Force-Controlled  Action  (FEMA  310,  Section  4.2.4.3.2,  page  4-7): 

Acceptance  Criteria: 

Axial  Demand:  Q  yPpg  =  79.6  kips 

Expected  Axial  Capacity:  Q  =  250.8  kips 

FEMA  310,  Eq.  (4-13): 

if;  Q  CE8STD-Q  UFpS > "COMPLIANT” ,  "NONCOMPLIANT” ')  =  "COMPLIANT" 

Demand-to-Capacity  Ratio  for  Axial  DCR  ps  := - ?r f  pS  DCR  ps  =  0.32 

Load  on  Lower  Section  of  Column  "  Q  ceSSTD 


9/20/1999 


33 


BOISDOT2.MCD 


By:  Tom  Graber,  P.E. 


FEMA  31 0  BLM  District  Office 

Seismic  Evaluation  of  Existing  Boise,  Ada  County,  Idaho 

Buildings 

Tier  2  Evaluation  Phase 


Building  Section  2  -  Longitudinal  Braced  Frame  Analysis  (Continued): 

Typical  Brace  Connection  Analysis: 

Verify  a  typical  connection  between  brace  and  column.  Use  connection  at  first  story  which  is 
more  heavily  loaded.  Typical  details  are  shown  on  design  drawings  (See  Appendix  A, 

Figure  21,  Detail  1/S8  and  3/S8  and  Figure  23,  Detail  20/SI 0  and  21/SI 0.  There  is  a  minimum  of 
30  inches  (based  on  scaled  dimensions)  of  1 /4-inch  fillet  weld  between  the  brace 
pipe  and  the  connection  plate  and  a  similar  length  of  weld  between  the  connection  plate  and 
beam  or  column.  Assume  that  a  E60  (60,000  psi)  weld  metal  was  used.  Per  FEMA  310, 

Section  4. 2.4. 3,  connections  are  Force-Controlled  Action  elements. 


Force-Controlled  Action  (FEMA  310,  Section  4.2.4.3.2.  page  4-7): 

Diagonal  Brace  Loads  Analysis  -  First  Story  Brace 

See  STAAD  File  BOISDOL2.ANL  Output  for  Member  No.  36,  Axial  Load  in  Local  X-axis. 


Dead  Load  Axial  Force: 

Q  Dp36  =  79 

kips 

Live  Load  Axial  Force: 

Q  Lp36  =  2  0 

kips 

Snow  Load  Axial  Force: 

Q  Sp36  =  0 

kips 

Action  Due  to  Earthquake  Forces: 

Q  Ep36  =  283‘° 

kips 

Determine  Component  Gravity  Loads  (FEMA  310  4.2.4.2  pq  4-6): 

Action  Due  to  Gravity  Forces: 

FEMA  310,  (Eq.  4-6):  Q  G46p36  :=  L1  '[Q  Dp36  +  Q  Lp36  +  Q  Sp36j  QG46p36=10-9  kips 

FEMA  310,  (Eq.  4-7):  Q  G47p36  :=0  9  Q  Dp36  QG47p36  =  71  kips 


Action  Due  to  Gravity  Forces;  Maximum  of 
FEMA  310,  (Eq.  4-6)  or  (Eq.  4-7): 

Q  Gp36  :=  if! Q G46p36-Q  G47p36’ Q G46p36’  Q G47p36,)  Q Gp36  =  1  °-9  kips 
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Tier  2  Evaluation  Phase 


Building  Section  2  -  Longitudinal  Braced  Frame  Analysis  (Continued): 

Typical  Brace  Connection  Analysis  (Continued): 

Force-Controlled  Action  (FEMA  310,  Section  4.2.4.3.2,  page  4-7): 

Method  1 

Force-controlled  action,  QUF  shall  be  calculated  as  the 

sum  of  forces  due  to  gravity  and  the  maximum  force 
that  can  be  delivered  by  deformation-controlled  actions. 

Method  2 

Alternatively,  force-controlled  action  may  be 
calculated  according  to  Equations  (4-9)  or  Equation 
(4-10).  Equation  (4-9)  shall  be  used  when  the  forces 
contributing  to  QMF  are  delivered  by  yielding 

of  the  seismic  framing  system.  Equation  (4-10) 
shall  be  used  for  all  other  evaluations. 


FEMA  310;  Equation  4-9 

Q  E 

QUF49  ~Qg+  r 

V/  J 

Action  due  to  gravity  loads  and 

FEMA  310;  Equation  4-10. 

Q  E 

QuF410"Qg+  c 

earthquake  forces. 

Modification  Factor  defined  in  Table  3-4 
on  page  3-8. 

Equation  4-1 1  A  force  reduction  factor 
not  to  exceed  2.5  for  Life  Safety  or  2.0 
for  Immediate  Occupancy. 


J  :=  iff  1.5+  S  DS<2.5.  1.5+  S  ds,2.5 


J  =  1 .86 


<~  LOP  =  LS 


FEMA  310;  Eq.  (4-9): 


Q  UF49p36 


Q  Ep36 
C-J 


Q  UF49p36  ~  137-7  kips 


Q  UF410p36 


:-Q  Gp36  ■*" 


Q  Ep36 
C 


Q  UF410p36  ~  246‘  kips 


The  force-controlled  action  in  the  brace  connections  is  delivered  by 
yeilding  (deformation)  of  the  brace;  therefore,  Equation  4-9  controls. 

Q  UFp36  :=Q  UF49p36  Q  UFp36  =  i37J  kips 
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Building  Section  2  -  Longitudinal  Braced  Frame  Analysis  (Continued): 

Determine  Component  Strength  of  Welded  Connection: 

Per  FEMA  310,  Section  4. 2.4. 3,  Connections  are  Force  Controlled  elements.  Determine  the 
design  shear  strength  of  the  fillet  weld  per  LRFD,  2nd  Ed.,  Section  J2,  Table  J2.5. 

Assume  E60  electrode.  The  factor  =  0.75,  but  per  FEMA  310,  Section  4. 2.4. 4, 

Commentary,  4>  =  1 . 

Determine  Ultimate  Capacity  on  Effective  Throat  of  Fillet  Weld  per  AISC  "Load  &  Resistance  Factor 
Design",  Table  J2.5: 

Strength  of  weld  material:  Fe60:=60-°  ksi 

Throat  of  weld:  w  tjiroat  :=  .25  in. 

Effective  throat  of  weld:  w  :=  0.707  w  t]iroat  w  =  0.177  in. 

Length  of  weld:  1  wel(j  :=  30  in. 

Ultimate  Capacity  of  Weld:  p,weld  :=wefr>  weld'M'f  e6o)  p  mveld  =  i9a89  kiPs 

(Nominal  strength) 

Expected  Axial  Strength  (FEMA  310,  Sec.  4. 2.4.4  and  4. 2.4. 5,  Pg.  4-8  and  4-9, 

The  expected  strength  is  equal  to  1.25  x  Nominal  Strength: 


Q  CEweld  1  -25  P  mveld  Q  CEvveld  "  23S'6  kips 


Acceptance  Criteria: 


Axial  Demand: 


QuFp36  -137-7  kips 


Expected  Axial  Capacity: 


Q  CEweld  ‘  238-6  kips 


FEMA  310,  Eq.  (4-13): 


if(Q  CEweld— Q  UFp36'  "COMPLIANT” ,  "NONCOMPLIANT"  j  =  "COMPLIANT 


Demand-to-Capacity  Ratio  for  Welds 
Between  Brace  and  Column  or  Beam: 


Q  CEweld 


Welds  at  other  brace  connections  are  similar  in  length  and  size  and 
these  connections  are  not  reviewed. 
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Building  Section  2  -  Transverse  Braced  Frame: 

Diagonal  Brace  Compression  Stress  Analysis  -  First  Story  Brace 

See  STAAD  File  BOISDOT2.ANL  Output  for  Member  No.  70,  Axial  Load  Local  X-axis. 


Dead  Load  Axial  Force: 

Q  Dp70  :=6° 

kips 

Live  Load  Axial  Force: 

Q  Lp70  L2 

kips 

Snow  Load  Axial  Force: 

QSp70  :=0-° 

kips 

Action  Due  to  Earthquake  Forces: 

Q  Ep70  :=  367-6 

kips 

Determine  Component  Gravity  Loads  (FEMA  310  4.2. 4.2  do  4-6): 

Action  Due  to  Gravity  Forces: 

FEMA  310,  (Eq.  4-6):  QG46p70  ]A '  Q  Dp70't'  Q  Lp70  +  Q  Sp70j  QG46p70=7-9  kips 

FEMA  310,  (Eq.  4-7):  QG47p70  :=0-9  Q  Dp70  ^G47p70  =  5-4  kips 


Action  Due  to  Combined  Gravity  Plus 
Earthquake  Forces;  FEMA  310,  (Eq.  4-8): 


Q  UDp70  if  Q  G46p70~Q  G47p70-  Q  G46p70+  Q  Ep70'  Q  G47p70  +  Q  Ep70  ■ 


Q  upp7o  =  375.5  kips  < —  Brace  compression 

axial  load 

deformation-controlled 
design  action 
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Building  Section  2  -  Transverse  Braced  Frame  (Continued): 

Determine  Component  Strength  -  First  Story  Brace 

The  first  story  brace  for  the  transverse  frame  is  the  same  as  the  first  story  brace  for 
the  longitudinal  braced  frame  (6"  STD  Pipe).  Use  component  strength  from  above. 

Diagonal  Brace  Compression  Stress  Analysis  -  First  Floor  Brace  (Continued) 

Acceptance  Criteria: 


Axial  Demand: 


Q  UDp70  "  375>5  kips 


Expected  Axial  Capacity: 


Q  CE6STD  “  133  kips 


Modification  Factor  for  Diagonal  Braces  (6"  STD  Pipe): 


m  6 STD  -  6-° 


FEMA  310,  Eq.  (4-12): 


6STD 


if!QcE6STD~ 


Q  UDp70 


.  "COMPLIANT"  ,  "NONCOMPLIANT"  |  =  "COMPLIANT 


m  6 STD 


I Q  UDp70 


Demand  to  Capacity  Ratio  for  Transverse 
Brace  in  Building  Section  2: 


QCE6STD 


9/20/1999 


38 


BOISDOT2.MCD 


By:  Tom  Graber,  P.E. 


BLM  District  Office 
Boise,  Ada  County,  Idaho 


FEMA310 
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Tier  2  Evaluation  Phase 

Building  Section  2  -  Transverse  Braced  Frame  (Continued): 

Diagonal  Brace  Compression  Stress  Analysis  -  Second  Story  Brace 

See  STAAD  File  BOISEDOT2.ANL  Output  for  Member  No.  72,  Axial  Load  in  the  Local  X-axis. 


Dead  Load  Axial  Force: 

Q  Dp72  :_"5-/ 

kips 

Live  Load  Axial  Force: 

QLP72 

kips 

Snow  Load  Axial  Force: 

QSp72  :=0’° 

kips 

Action  Due  to  Earthquake  Forces: 

QEp72  :=179’ 

1  kips 

Determine  Component  Gravity  Loads 

/FEMA  310  4.2.4,2 

Pd  4-6): 

Action  Due  to  Gravity  Forces: 

FEMA  310,  (Eq.  4-6):  QG46p72  :=  1  1  \Q  Dp72  +  Q  Lp72  +  Q  SpTl)  Q<3«p72*-8-4  Wps 

FEMA310,  (Eq.  4-7):  Qg47p72  :=0-9'°Dp72  Qg47p72  =  -51  kips 


Action  Due  to  Combined  Gravity  Plus 
Earthquake  Forces;  FEMA  310,  (Eq.  4-8): 


Q  UDp72  :=  if(Q  G46p72“Q  G47p72‘  Q  G46p72  +  Q  Ep72 


Q  G47p72  +  Q  Ep72  j 


q  L  ^72  =  1  ’4.0  kips  < —  Brace  compression 

p  ~  axial  load 

deformation-controlled 
design  action 
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Building  Section  2  -  Transverse  Braced  Frame  (Continued): 

Diagonal  Brace  Compression  Stress  Analysis  -  Second  Story  Brace  (Continued) 

Determine  Component  Strength  of  Second  Story  Brace 

The  second  story  brace  for  the  transverse  frame  is  the  same  as  the  second  story  brace  for 
the  longitudinal  braced  frame  (5"  STD  Pipe).  Use  component  strength  from  above. 

Acceptance  Criteria: 


Axial  Demand: 


Q  UDp72  “  ^4.0  i  kips 


Expected  Axial  Capacity: 


Q  CE5STD  ~  99  6  k'Ps 


Component  Modification  Factor  for  Diagonal  Braces  (5"  STD  Pipe) 


m  5STD  "  6'° 


FEMA  310,  Eq.  (4-12): 


5STD 


COMPLIANT'’ ,  "  N  ON  COM  P  L I A  NT"  j  =  "COMPLIANT 


Demand  to  Capacity  Ratio  for  First  Story 
Transverse  Brace  in  Building  Section  2: 


DCR  p72  =  0.29 
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Seismic  Evaluation  of  Existing 
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Tier  2  Evaluation  Phase 


Building  Section  2  -  Transverse  Braced  Frame  (Continued): 

Determine  Component  Strength  of  First  Story  Column 

Per  FEMA  310,  Section  4. 2. 4. 3,  Columns  are  Force  Controlled  elements  for  Axial  Loads.  Design  by 
plastic  analysis  is  permitted  if  the  column  slenderness  parameter  Xc  does  not  exceed  1.5K.  The 
design  strength  for  flexural  buckling  of  compression  members  whose  elements  have  width-thickness 
ratios  less  than  Xrfrom  Section  B5.1  is  <(>Pn.  The  factor  <j>c  =  0.85,  but  per  FEMA  310,  Section  4. 2. 4. 4, 
Commentary,  <j>  =  1 


Determine  Ultimate  Capacity  of  Brace  in  Compression  per  AISC  "Load  &  Resistance  Factor 
Design",  Chapter  E: 


Length  of  Column: 

Set  equal  to  story  height. 

Lcoll  :=h 

1 

^  coll  =  13.83 

Effective  Length  Factor  of  Brace: 

o 

n  - 

2 

(pin-pin) 

For  8"  XXS  Pipe  (8M  X  0.875M): 

Area  of  pipe: 

A  8  XXS 

=  21 .3 

sq.in. 

Outside  diameter  of  pipe: 

d  8 XXS : 

=  8.625 

in. 

Thickness  of  pipe: 

1  8 XXS  :: 

=  0.875 

in. 

Diameter  to  thickness  ratio: 

d  8.XXS 

=  9.9 

*  8 XXS 

Radius  of  gyration: 

r  8XXS 

=  2.76 

in. 

Yield  strength  of  steel  for  columns  Fy=36  ksi, 

(See  Appendix  A,  Figure  No.  14): 

ycol  =  ' 

36 

ksi 

Diameter  to  thickness  ratio  of  pipe: 
Must  be  less  than  \  as  given  in  LRFD 
Table  B5.1  in  order  for  E2  to  apply. 


d  8XXS 
1  8XXS 


9.9 


3300 

F 

ycol 


91.7 


d 

Result  :=  if  — 
1 1 


8XXS 

8XXS 


3300 

p 

vbrace 


"OK.  E2  is  Applicable"  , "  E2  is  Not  Applicable" 


Result  =  "OK,  E2  is  Applicable" 
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Building  Section  2  -  Longitudinal  Braced  Frame  (Continued): 

Determine  Component  Strength  -  First  Story  Column  (Continued): 


LRFD,  Section  E2: 


K-L 


;ol : 


F  vcol 


8XXS  '  ^ 29000 


/.  ,  =  0.674 


F  crSXXS  :_if 


L  c-l-7<  0.658  0  /  -F  vcol, 


0.877 


'  -F  vcol 


L 


F  crSXXS  “  29'8 


ksi 


Nominal  Strength: 


P 


n 


F  nSXXS  F  crSXXS- A  8XXS 


nSXXS 


633.9 


kips 


Expected  Axial  Strength  (FEMA  310,  Sec.  4. 2. 4. 4  and  4. 2. 4. 5,  Pg.  4-8  and  4-9, 

The  expected  strength  is  equal  to  1.25  x  Nominal  Strength: 

Q  CE8XXS  ::=  1  -25-P  n8XXS  ^  CESXXS  =  792’4  kips 
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Seismic  Evaluation  of  Existing  Boise,  Ada  County,  Idaho 

Buildings 

Tier  2  Evaluation  Phase 


Building  Section  2  -  Transverse  Braced  Frame  Analysis  (Continued): 

Axial  Stress  Analysis  -  First  Story  Column: 

Per  FEMA  310,  Sec.  4. 2. 4. 3,  pg.  4-6,  this  is  a  Force  Controlled  element.  Analysis  is  based 
on  Linear  Static  Procedures.  Axial  loads  are  obtained  from  STAAD  File  BOISEDOT2.ANL. 


STAAD  Output  for  Member  No.  65. 


Axial  Dead  Load: 

Q  Dp65  :_67-° 

kips 

Axial  Live  Load: 

QLp65  :=13‘9 

kips 

Axial  Snow  Load: 

QSp65  :=0-° 

kips 

Action  Due  to  Earthquake  Forces: 

QeP65:=371-7 

kips 

Determine  Component  Gravity  Loads  (FEMA  310  4.2.4.2  pq  4-6): 


Action  Due  to  Gravity  Forces: 
FEMA  310,  (Eq.  4-6): 


Q  G46p65  1  -1 '  •  Q  Dp65  +  Q  Lp65  +  Q  Sp65j 

Q  G46p65  =  89'°  kips 


FEMA  310,  (Eq.  4-7): 


Q  G47p65  °-9  Q  Dp65 


Q  G47p65  ~  603  kips 


Action  Due  to  Gravity  Forces;  Maximum  of 
FEMA  310,  (Eq.  4-6)  or  (Eq.  4-7): 

Q  Gp65  -  G46p65~Q  G47p65-  Q  G46p65'  Q  G47p65j 


Q  Gp(35  =  89.0  kips  < —  Column  compression 

axial  load 
force-controlled 
design  action 
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Seismic  Evaluation  of  Existing  Boise,  Ada  County,  Idaho 

Buildings 

Tier  2  Evaluation  Phase 


Building  Section  2  -  Transverse  Braced  Frame  Analysis  (Continued): 

Axial  Stress  Analysis  -  First  Story  Column  (Continued): 

Force-Controlled  Action  (FEMA  310,  Section  4.2.4.3.2,  page  4-7): 


Method  1 

Force-controlled  action,  QUF  shall  be  calculated  as  the 

sum  of  forces  due  to  gravity  and  the  maximum  force 
that  can  be  delivered  by  deformation-controlled  actions. 


Method  2 

Alternatively,  force-controlled  action  may  be 
calculated  according  to  Equations  (4-9)  or  Equation 
(4-1 0).  Equation  (4-9)  shall  be  used  when  the  forces 
contributing  to  Qnp  are  delivered  by  yielding 
of  the  seismic  framing  system.  Equation  (4-10) 
shall  be  used  for  all  other  evaluations. 


FEMA  310;  Equation  4-9 

FEMA  310;  Equation  4-10. 


Q  E 

Q  UF49  :_QG  +  — 


„  „  Qe 

Q  UF4I0  _Qg  +  — 


Action  due  to  gravity  loads  and 
earthquake  forces. 


Modification  Factor  defined  in  Table  3-4 
on  page  3-8. 

Equation  4-1 1  A  force  reduction  factor 
not  to  exceed  2.5  for  Life  Safety  or  2.0 
for  Immediate  Occupancy. 


J  :=  iff  1.5+  Sds<2.5,  1.5+  S  DS. 2.5)  J  =  1 .86  <—  LOP  =  LS 

Q  UF49p65  =  255'6  kips 
Q  UF4J0p65  =  398’7  kips 

The  force-controlled  action  in  the  column  is  delivered  by 
yeilding  (deformation)  of  the  brace;  therefore,  Equation  4-9  controls. 

Q  UFp65  :=  Q  UF49p65  Q  UFp65  =  255’6  kips 


Q  F 


FEMA  310;  Eq.  (4-9):  Q  UF49p65  :-QGp65',"— — 


FEMA  310;  Eq.(4-10):  Q(JF410p65  :"QGp65  +  ' 


Q 


Ep65 


C 
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FEMA310 

Seismic  Evaluation  of  Existing 
Buildings 

Tier  2  Evaluation  Phase 


Building  Section  2  ■  Transverse  Braced  Frame  Analysis  (Continued): 

Axial  Stress  Analysis  -  First  Story  Column  (Continued): 

Force-Controlled  Action  (FEMA  310.  Section  4.2.4.3.2,  page  4-7): 

Acceptance  Criteria: 

Axial  Demand:  Q  uFp65  =  255  6  kips 

Expected  Axial  Capacity:  Q  CESXXS  =  792-4  kips 

FEMA  310,  Eq.  (4-13): 

iffQ  C£8Xxs-Q  UFp65’  "COMPLIANT"  ,  "NONCOMPLIANT"  )  =  "COMPLIANT” 

Demand-to-Capacity  Ratio  for  Axial  q  UF  65 

Load  on  Lower  Section  of  Column  DCR  := - DCR  =  0.32 

Q  CESXXS 
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Seismic  Evaluation  of  Existing  Boise,  Ada  County,  Idaho 

Buildings 

Tier  2  Evaluation  Phase 


Building  Section  2  -  Longitudinal  and  Transverse  Braced 

Frame  Analysis: 

Under  Tier  1  Evaluation,  the  second  story  bracing  members  did  not  meet  the  Weak  Story 
requirements  that  the  bracing  at  a  given  story  shall  not  be  less  than  80%  of  the  strength  in  an 
adjacent  story.  The  Tier  2  Evaluation  requires  that  the  lateral-force-resisting  system  in  the 
non-compliant  story  be  checked  for  the  capacity  to  resist  one  half  of  the  total  psuedo  lateral  force. 

Vertical  distribution  factor  for  the  roof  C  =  °-5-5  >  0-5 

diaphragm  in  the  longitudinal  direction: 


Vertical  distribution  factor  for  the  roof  C  1v1tMnP  =  0.525  >  0.5 

diaphragm  in  the  transverse  direction: 


Since  it  has  already  been  shown  that  the  lateral-force-resisting  system  for  the  second  story  is 
capable  of  taking  the  higher  lateral  force  associated  with  a  Cv  =  0.525,  no  further  analysis  of  the 
second  story  bracing  system  is  required. 
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FEMA310 

Seismic  Evaluation  of  Existing 
Buildings 

Tier  2  Evaluation  Phase 


Building  Section  1  -  Longitudinal  Braced  Frame: 

Determine  Component  Strength  of  Brace 

Per  FEMA  310,  Section  4.2.4. 3,  Braces  are  Deformation  Controlled  elements.  Determine  the  Design 
Axial  Strength  per  LRFD,  2nd  Ed.,  Sections  El  &  E2.  Braces  will  experience  tension  or  compression 
loads.  Determine  component  strength  based  on  compression  condition  which  is  more  critical  due  to 
effective  length.  Design  by  plastic  analysis  is  permitted  if  the  column  slenderness  parameter  Xc  does 
not  exceed  1.5K.  The  design  strength  for  flexural  buckling  of  compression  members  whose  elements 
have  width-thickness  ratios  less  than  A.rfrom  Section  B5.1  is  <j>Pn.  The  factor  (j>c  =  0.85,  but  per  FEMA 
310,  Section  4. 2. 4. 4,  Commentary,  <j>  =  1 


Determine  Ultimate  Capacity  of  Brace  in  Compression  per  AISC  "Load  &  Resistance  Factor 
Design",  Chapter  E: 


Yield  strength  of  steel  for  braces  Fy=36  ksi, 
(See  Appendix  A,  Figure  No.  14): 


F 


ybrace 


36.0 


ksi 


Average  Span  Length  of  Braced  Spans:  s  br  := — -L  $  b  =12  ft. 

Equals  1/2  of  typical  bay  length  2 


Height  of  Brace:  hbr:=h,  h  br  =  13.83  ft. 

Equals  the  Story  Height 


Length  of  Brace: 


18.31 


ft. 


Effective  Length  Factor  of  Brace 
For  4"  STD  Pipe  (6"  X  0.237"): 


K  :=  1.0 


Result  :=  if 


Area  of  pipe: 

A 4STD  :-3J7 

sq.in. 

Outside  diameter  of  pipe: 

d  4STD  :  =  4’5 

in. 

Thickness  of  pipe: 

t4STD:=  0.237 

in. 

Diameter  to  thickness  ratio: 

d4STD__]9 

t  4STD 

Radius  of  gyration: 

r  4 STD  :=  L51 

in. 

Diameter  to  thickness  ratio  of  pipe: 

Must  be  less  than  Xr  as  given  in  LRFD 

d  4STD  _  ]  n 

Table  B5.1  in  order  for  E2  to  apply. 

E  4  STD 

“4STD<  3300  ,  "OK,  E2  is  Applicable" . " 

1  E2  is  Not  Applicable" 

Result 

1  4STD  F  vbrace 

/ 

3300 


vcol 


=  91.7 
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FEMA  310  BLM  District  Office 

Seismic  Evaluation  of  Existing  Boise,  Ada  County,  Idaho 

Buildings 

Tier  2  Evaluation  Phase 


Building  Section  1  -  Longitudinal  Braced  Frame  (Continued): 

Determine  Component  Strength  of  Brace  (Continued): 


LRFD,  Section  E2: 


KLbr  12  |  F  v  brace 


/-  ^  •- 


r4STD-;i  4  -WOO 


Xc  =  1.632 


r  -  n  c  c  9.877  r 

cr4STD  '  11  K  c — ^  y brace’  ~ '  vbrace 


F  cr4STD  ~  1 1  855 


ksi 


Nominal  Strength: 


P  =  A  F 

'  n  r  cr 


P  n4STD  F  cr4STD'A  4STD 


n4STD 


=  37.6  kips 


Expected  Axial  Strength  (FEMA  310,  Sec.  4. 2. 4. 4  and  4. 2. 4. 5,  Pg.  4-8  and  4-9, 
The  expected  strength  is  equal  to  1.25  x  Nominal  Strength: 


Q  CE4STD  L25  P  n4STD 


Q  C.E4STD  “  ^  ~  ^ips 
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FEMA310 

Seismic  Evaluation  of  Existing 
Buildings 

Tier  2  Evaluation  Phase 


Building  Section  1  -  Longitudinal  Braced  Frame  (Continued): 

Diagonal  Brace  Compression  Stress  Analysis  of  Brace 

See  STAAD  File  BOISEDOL1.ANL  for  Member  No.  58,  Axial  Load  in  Local  X-axis. 


Dead  Load  Axial  Force: 

QDP58  :=3'9 

kips 

Live  Load  Axial  Force: 

Q  Lp58  :=0-° 

kips 

Snow  Load  Axial  Force: 

Q  Sp5S  :=0  ° 

kips 

Action  Due  to  Earthquake  Forces: 

QEp58  :=40  0 

kips 

Determine  Component  Gravity  Loads  (FEMA  310  4.2. 4.2  pq  4-6): 

Action  Due  to  Gravity  Forces: 

FEMA  310,  (Eq.  4-6):  Qc46p5S  :=  L1 ' -Q  Dp58  +  Q  Lp5S  +  Q  Sp58/  ^G46p58  =  4-3  kips 

FEMA  310,  (Eq.  4-7):  Q  G47p58  :=0-9  ^  Dp58  ^G47p58  =  3’5  kips 

Action  Due  to  Combined  Gravity  Plus 
Earthquake  Forces;  FEMA  310,  (Eq.  4-8): 

Q  UDp58  :=  lf!  Q  G46p58-Q  G47p58 •  Q  G46p58  +  Q  Ep58  •  Q  G47p58  +  Q  Ep58 


0  u£>p5g  =  44.3  kips  < —  Brace  compression 

axial  load 

deformation-controlled 
design  action 
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FEMA  310  BLM  District  Office 

Seismic  Evaluation  of  Existing  Boise,  Ada  County,  Idaho 

Buildings 

Tier  2  Evaluation  Phase 


Building  Section  1  -  Longitudinal  Braced  Frame  (Continued): 

Diagonal  Brace  Compression  Stress  Analysis  of  Brace  (Continued): 

Acceptance  Criteria: 


Axial  Demand: 

Q  UDp58  -  443 

kips 

Expected  Axial  Capacity: 

Q  CE4STD  =  47 

kips 

Determine  Component  Modification  Factor  for  Diagonal  Braces 

(FEMA  310,  Section  3.5.3.4,  Page  4-16,  Table  4-3): 

Expected  strength  of  braces  is  equal  to  1 .25  X  Fybrace  F  v.hn..  :=  1.25-F  h 

(FEMA  310,  Section  4.2.4.4,  page  4-8)  ’  ' 

F  yebrace  =  45'0  ksL 

For  circular  section  in  compression: 

d4STD_,„ 

1  4STD 


m 


d4STD  1500 

4STD  - ST - 

\l4STD  yebrace 


,  _  J  d  4STD  6000 
,  6.0,  if  - > - 

\ 1 4STD  ^  yebrace 


,  3.0,  "Interpolate"  |  j 


m  4STD  "  6-° 


FEMA  310,  Eq.  (4-12): 


if^CE4STD-‘ 


Q  UDp58 
m  4STD 


"COMPLIANT" 


"  N  ON  COM  PLIANT"  i 


"COMPLIANT" 


Demand  to  Capacity  Ratio  for  Longitudinal 
Brace  in  Building  Section  1 : 


^  p58  ' 


/QuDp58| 
'  m 4STD j 
Q CE4STD 


OCR  p58  =  °-l 6 
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Seismic  Evaluation  of  Existing 
Buildings 

Tier  2  Evaluation  Phase 


BLM  District  Office 
Boise,  Ada  County,  Idaho 


Building  Section  1  -  Longitudinal  Braced  Frame  Analysis  (Continued] 

Column  Axial  Stress  Analysis: 

Per  FEMA  310,  Sec.  4.2.4.3,  pg.  4-6,  this  is  a  Force  Controlled  element.  Analysis 's AN! 
on  Linear  Static  Procedures.  Axial  loads  are  obtained  from  STAAD  File  BOISEDOL1.ANL. 

Axial  loads  are  obtained  from  STAAD  File  BOISEDOL1  .ANL  for  Member  No.  52  for  axial 
loads  in  the  Local  X-axis 


Axial  Dead  Load: 

Q  Dp52  :=6“; 

kips 

Axial  Live  Load: 

Q  Lp52  :=0-° 

kips 

Axial  Snow  Load: 

^Sp52  :=0-° 

kips 

Action  Due  to  Earthquake  Forces: 

Q  Ep52  :=0-° 

kips 

Determine  Component  Gravity  Loads  (FEMA  310  4. 2. 4.2  pg  4-6). 

Action  Due  to  Gravity  Forces: 

FEMA  310,  (Eq.  4-6):  QG46p52  ;=  1J'(Q Dp52  +  QlP52  +  QsP52)  Qg46p52  =  7'4  klps 


FEMA  310,  (Eq.  4-7):  Q  G47p52  -0.9  Q  Dp52 


Q  G47p52 


co  =  6 


kips 


Action  Due  to  Gravity  Forces;  Maximum  of 
FEMA  310,  (Eq.  4-6)  or  (Eq.  4-7): 

Q  gp52  :=  if;..Q  G46p52~Q  G47p52‘  Q  G46p52>  ^  G47p52; 


QGp52 


7.4 


kips 


< —  Column  compression 
axial  load 
force-controlled 
design  action 


9/20/1999 


51 


BOISDOT2.MCD 


By:  Tom  Graber,  P.E. 
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Seismic  Evaluation  of  Existing  Boise,  Ada  County,  Idaho 

Buildings 

Tier  2  Evaluation  Phase 


Building  Section  1  -  Longitudinal  Braced  Frame  Analysis  (Continued): 

Column  Axial  Stress  Analysis  (Continued): 

Determine  Component  Strength  of  Column: 

Per  FEMA  310,  Section  4. 2.4. 3,  Columns  are  Force  Controlled  elements  for  Axial  Loads.  Design  by 
plastic  analysis  is  permitted  if  the  column  slenderness  parameter  Xc  does  not  exceed  1.5K.  The 
design  strength  for  flexural  buckling  of  compression  members  whose  elements  have  width-thickness 
ratios  less  than  ^from  Section  B5.1  is  <j>Pn.  The  factor  4>c  =  0.85,  but  per  FEMA  310,  Section  4. 2. 4.4, 
Commentary,  <j>  =  1 

Determine  Ultimate  Capacity  of  Brace  in  Compression  per  AISC  "Load  &  Resistance  Factor 
Design",  Chapter  E: 

Determine  Ultimate  Capacity  of  Brace  in  Compression  per  AISC  "Load  &  Resistance  Factor 
Design",  Chapter  E: 


Length  of  Column: 

Set  equal  to  story  height. 

L  col  1  :_h  1 

F  coll 

Effective  Length  Factor  of  Brace: 

(pin-pin) 

K  :=  1 

For  5"  STD  PiDe  (5"  X  0.258"): 

Area  of  pipe: 

A  5STD  =  43 

sq.in. 

Outside  diameter  of  pipe: 

d  5STD  =  5363 

in. 

Thickness  of  pipe: 

1  5STD  =  0358 

in. 

Diameter  to  thickness  ratio: 

d  SCT[) 

-  21.6 

1  5  STD 

Radius  of  gyration: 

r  5STD =  L8S 

in. 

Yield  strength  of  steel  for  columns  Fy=36  ksi, 
(See  Appendix  A,  Figure  No.  14): 

Fycol  =  36-° 

ksi 

Diameter  to  thickness  ratio  of  pipe: 

Must  be  less  than  A.r  as  given  in  LRFD 

Table  B5.1  in  order  for  E2  to  apply. 

d5STD  =  2L6 

1  5STD 

3300 

F  ycol 

/  d 

Result  :=  if  — 
t 


5STD 

5STD 


3300 

< - 

F  ybrace 


."OK,  E2  is  Applicable" 


E2  is  Not  Applicable"  i 


Result  =  "OK,  E2  is  Applicable" 
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Seismic  Evaluation  of  Existing  Boise,  Ada  County,  Idaho 

Buildings 

Tier  2  Evaluation  Phase 


Building  Section  1  -  Longitudinal  Braced  Frame  (Continued): 

Determine  Component  Strength  of  Column: 


LRFD,  Section  E2:  ._KLcoH'12 

c  ’ 

r  5STD  ” 


vcol 


29000 


>-  c  = 


Fcr5STD:_if 


>.c<1.5.  0.658  F  col, 


0.877 


F 


vcol 


F  crfSTD 


23.9 


ksi 


Nominal  Strength: 

P„  =  AgFcr  p„5STD:=Fct5STDa5STD  Pn5STD=102'7  kips 

Expected  Axial  Strength  (FEMA  310,  Sec.  4.2.4.4  and  4.2.4.5,  Pg.  4-8  and  4-9, 

The  expected  strength  is  equal  to  1.25  x  Nominal  Strength: 

QCE5STD  :=L25  Pn5STD  ^CESSTD  =  128  4  kipS 
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Buildings 

Tier  2  Evaluation  Phase 


Building  Section  1  -  Longitudinal  Braced  Frame  Analysis  (Continued): 

Column  Axial  Stress  Analysis  (Continued): 

Force-Controlled  Action  (FEMA  310,  Section  4.2. 4. 3. 2.  page  4-7): 


Method  1 

Force-controlled  action,  QUF  shall  be  calculated  as  the 

sum  of  forces  due  to  gravity  and  the  maximum  force 
that  can  be  delivered  by  deformation-controlled  actions. 

Method  2 

Alternatively,  force-controlled  action  may  be 
calculated  according  to  Equations  (4-9)  or  Equation 
(4-10).  Equation  (4-9)  shall  be  used  when  the  forces 
contributing  to  QUF  are  delivered  by  yielding 

of  the  seismic  framing  system.  Equation  (4-10) 
shall  be  used  for  all  other  evaluations. 


Q  e 

FEMA  310;  Equation  4-9  QuF49:“Qg  + - 

C  J  Action  due  to  gravity  loads  and 

earthquake  forces. 

Q  e 

FEMA  310;  Equation  4-10.  QuF410:=Qgh - 


Modification  Factor  defined  in  Table  3-4 
on  page  3-8. 

Equation  4-11  A  force  reduction  factor 
not  to  exceed  2.5  for  Life  Safety  or  2.0 
for  Immediate  Occupancy. 

J  :=if'l.5+SDS<2.5;1.5-hSDS.2.5'i  J  =  1.86 

Q  Ed52 

FEMA  310;  Eq.  (4-9):  Q  UF49p52  :=QGp52  +  _P-^ 

Q  F  '? 

FEMA  31 0;  Eq.(4-10):  Q  UF41 0p52  :=  Q  Gp52  +  — 

The  force-controlled  action  in  the  column  is  delivered  by 
yeilding  (deformation)  of  the  brace;  therefore,  Equation  4-9  controls. 

Q  UFp52  :=  Q  UF49p52  Q  UFp52  =  7'4  kips 


<~  LOP  =  LS 

Q  UF49p52  =  7-4  kips 
QUF410p52  =  7‘4  kips 
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BLM  District  Office 
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Riiilrlinq  Section  1  -  Longitudinal  Braced  Frame  Analysis  (Continued, 
Column  Axial  Stress  Analysis  (Continued): 

Force-Controlled  Action  (FEMA  310,  Section  4.2. 4.3. 2,  page  4-7)^ 


Acceptance  Criteria: 


Axial  Demand: 


Expected  Axial  Capacity: 


FEMA  310,  Eq.  (4-13): 


0 


UFp52 


— =  l  A 


kips 


Q  CE5STD  '  1  ^'Ps 


>n  "COMPLIANT" ,  "XONCOMPLIANT”  =  "COMPLIANT" 

lf  QcE5STD^UFp52-  ’ 


Demand-to-Capacity  Ratio  for  Axial 
Load  on  Lower  Section  of  Column 


DCR  • — 


Q 


L'Fp52 


Qcesstd 


DCR  p52  =  0-06 


The  transverse  braced  frame  in  Building  Section  1  is  the  same  configuration  and  member  sees  as 
the  longitudinal  frame  in  Building  Section  1.  The  dead  load  and  live  load  forces  are  less  on  he 
transverse  frame  than  on  the  longitudinal  frame  due  to  a  smaller  tributary  area.  The ^hquake 
induced  forces  are  the  same  in  the  longitudinal  and  transverse  directions  because  the  number  of 
lateral-force-reisiting  elements  is  the  same.  The  transverse  braced  frame  is  satisfactory  by 
inspection  and  no  analysis  is  performed. 
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Appendix  E  --  Evaluation  Phase  Calculations  (Tier  2) 
(STAAD  Planar  Frame  File:  BOISDOL2.ANL) 
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* 

★ 

* 

S  T  A  A  D  -  III 

★ 

★ 

Revision  22 . 3a 

★ 

* 

Proprietary  Program  of 

* 

★ 

Research  Engineers ,  Inc . 

★ 

★ 

Date=  SEP  20,  1999 

★ 

★ 

Time=  13:16:12 

★ 

★ 

Build  No.  2415 

* 

★ 

USER  ID:  Bureau  of  Reclamation 

★ 

*★★*★★*★★★★★★★★★★★*★★***★★★★*★*★****************** 


1. 

STAAD  PLANE  FILE  BOISDOL2. 

STD 

2. 

INPUT  WIDTH  72 

3. 

UNIT  FEET 

KIP 

4. 

JOINT  COORDINATES 

5. 

1 

.000 

14 . 000 

.000 

6 . 

2 

24 . 000 

14 . 000 

.000 

7  . 

4 

.  000 

.  000 

.  000 

8. 

5 

.  000 

28.000 

.000 

9. 

7 

24 . 000 

28 . 000 

.  000 

10. 

8 

48.000 

14 . 000 

.  000 

11. 

9 

24 . 000 

.  000 

.000 

12. 

10 

48 . 000 

28.000 

.000 

13. 

11 

72.000 

14.000 

.  000 

14. 

12 

48 . 000 

.  000 

.  000 

15. 

13 

72.000 

28 . 000 

.  000 

16. 

14 

96.000 

14.000 

.000 

17. 

15 

72.000 

.  000 

.  000 

18. 

16 

96.000 

28 . 000 

.  000 

19. 

17 

120.000 

14 . 000 

.000 

20. 

18 

96.000 

.  000 

.  000 

21. 

19 

120.000 

28.000 

.000 

22. 

20 

144.000 

14.000 

.  000 

23. 

21 

120.000 

.  000 

.  000 

24. 

22 

144 . 000 

28.000 

.  000 

25. 

23 

168.000 

14.000 

.  000 

26. 

24 

144.000 

.  000 

.  000 

27. 

25 

168 . 000 

28.000 

.  000 

28  . 

26 

168.000 

.  000 

.  000 

29. 

27 

12.000 

14 . 000 

.  000 

30. 

28 

12.000 

28.000 

.  000 

31. 

MEMBER  INCIDENCES 

32. 

1  1 

27 

33. 

l  1 

4 

34  . 

4  5 

1 

35. 

( 

5  5 

28 

36. 

7  2 

8 

37. 

8  2 

9 

38. 

( 

9  7 

2 

39. 

10  7 

10 

40. 

11  8 

11 

41. 

12  8 

12 
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42. 

13 

10 

8 

43. 

14 

10 

13 

44. 

15 

11 

14 

45. 

16 

11 

15 

46. 

17 

13 

11 

47. 

18 

13 

16 

• 

00 

19 

14 

17 

49. 

20 

14 

18 

50. 

21 

16 

14 

51. 

22 

16 

19 

52. 

23 

17 

20 

53. 

24 

17 

21 

54. 

25 

19 

17 

55. 

26 

19 

22 

56. 

27 

20 

23 

57. 

28 

20 

24 

58. 

29 

22 

20 

59. 

30 

22 

25 

60. 

31 

25 

23 

61. 

32 

23 

26 

62. 

35 

27 

4 

63. 

36 

27 

9 

64. 

39 

28 

1 

65. 

40 

28 

2 

66 . 

41 

28 

7 

67. 

42 

27 

2 

68.  MEMBER  PROPERTY  AMERICAN 

69.  167  11  15  19  23  27  41  42  TABLE  ST  W14X22 

70.  10  14  18  22  26  TABLE  ST  W16X31 

71.  30  TABLE  ST  W18X35 

72.  3  4  8  9  12  13  16  17  24  25  28  29  31  32  TABLE  ST  PIPS80 

73.  20  21  TABLE  ST  PIPD80 

74.  35  36  TABLE  ST  PIPS60 

75.  39  40  TABLE  ST  PIPS50 

76.  MEMBER  RELEASE 

77.  1  6  7  10  11  14  15  18  19  22  23  26  27  30  START  MZ 

78.  7  10  11  14  15  18  19  22  23  26  27  30  41  42  END  MZ 

79.  MEMBER  TRUSS 

80.  35  36  39  40 

81.  CONSTANT 

82.  E  STEEL  ALL 

83.  DENSITY  STEEL  ALL 

84.  SUPPORT 

85.  4  9  12  15  18  21  24  26  FIXED  BUT  MZ 

86.  LOAD  1  DEAD  LOAD 

87.  MEMBER  LOAD 

88.  1  7  11  15  19  23  27  42  UNI  GY  -.8 

89.  6  10  14  18  22  26  30  41  UNI  GY  -.4 

90.  LOAD  2  LIVE  LOAD 

91.  MEMBER  LOAD 

92.  1  7  11  15  19  23  27  42  UNI  GY  -.2 

93.  LOAD  3  EARTHQUAKE 

94 .  JOINT  LOAD 

95.  1  FX  175. 

96.  5  FX  194. 

97.  PERFORM  ANALYSIS 
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PROBLEM  STATISTICS 


NUMBER  OF  JOINTS /MEMBER+ELEMENTS/ SUPPORTS  =  26/  36/  8 

ORIGINAL/ FINAL  BAND -WIDTH  =  25/  4 

TOTAL  PRIMARY  LOAD  CASES  =  3 ,  TOTAL  DEGREES  OF  FREEDOM  =  62 

SIZE  OF  STIFFNESS  MATRIX  =  806  DOUBLE  PREC .  WORDS 

RE QRD/ AVAIL.  DISK  SPACE  =  12.06/  1288.1  MB,  EXMEM  =  1956.2  MB 


++  Processing  Element  Stiffness  Matrix. 
++  Processing  Global  Stiffness  Matrix. 
++  Processing  Triangular  Factorization. 
++  Calculating  Joint  Displacements. 

++  Calculating  Member  Forces. 


13:16:12 

13:16:12 

13:16:12 

13:16:12 

13:16:12 


98.  PRINT  ANALYSIS  RESULTS 
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JOINT  DISPLACEMENT  (INCH  RADIANS)  STRUCTURE  TYPE  =  PLANE 


JOINT 

LOAD 

X-TRANS 

Y- TRANS 

Z- TRANS 

X-ROTAN 

Y-ROTAN 

Z-ROTAN 

1 

1 

-.00190 

-.00583 

. 00000 

. 00000 

. 00000 

-.00002 

2 

.00001 

-.00063 

. 00000 

. 00000 

. 00000 

. 00000 

3 

. 80252 

.07831 

.00000 

. 00000 

. 00000 

-.00412 

2 

1 

. 00197 

-.01575 

.00000 

. 00000 

. 00000 

-.00002 

2 

. 00001 

-.00229 

.00000 

. 00000 

. 00000 

. 00000 

3 

. 66848 

-.07831 

. 00000 

. 00000 

.  00000 

-.00368 

4 

1 

.00000 

.  00000 

.00000 

. 00000 

.  00000 

. 00003 

2 

.00000 

.00000 

.00000 

. 00000 

. 00000 

. 00000 

3 

.00000 

.00000 

. 00000 

. 00000 

.  00000 

-.00510 

5 

1 

.00578 

-.00711 

. 00000 

. 00000 

.00000 

-.00006 

2 

.00096 

-.00063 

.00000 

.00000 

.00000 

-.00001 

3 

1.38319 

.  07853 

.00000 

. 00000 

. 00000 

-.00313 

7 

1 

. 00578 

-.02034 

. 00000 

. 00000 

. 00000 

-.00003 

2 

. 00096 

-.00229 

.  00000 

. 00000 

. 00000 

-.00001 

3 

1.23504 

-.07809 

. 00000 

. 00000 

. 00000 

-.00322 

8 

1 

. 00199 

-.01986 

. 00000 

. 00000 

. 00000 

-.00002 

2 

. 00003 

-.00331 

. 00000 

. 00000 

. 00000 

. 00000 

3 

. 66710 

. 00000 

.00000 

. 00000 

. 00000 

-.00368 

9 

1 

. 00000 

.00000 

. 00000 

. 00000 

.00000 

-.00001 

2 

.00000 

.00000 

. 00000 

.00000 

. 00000 

. 00000 

3 

. 00000 

.00000 

. 00000 

.00000 

.00000 

-.00413 

10 

1 

. 00577 

-.02648 

. 00000 

. 00000 

. 00000 

-.00003 

2 

. 00095 

-.00331 

.00000 

. 00000 

. 00000 

-.00001 

3 

1.23553 

.  00000 

. 00000 

. 00000 

. 00000 

-.00324 

11 

1 

. 00201 

-.01986 

. 00000 

.00000 

.00000 

-.00002 

2 

. 00004 

-.00331 

. 00000 

. 00000 

.  00000 

. 00000 

3 

. 66593 

. 00000 

. 00000 

. 00000 

.  00000 

-.00368 

12 

1 

. 00000 

. 00000 

. 00000 

.00000 

. 00000 

-.00001 

2 

. 00000 

. 00000 

. 00000 

. 00000 

. 00000 

. 00000 

3 

. 00000 

. 00000 

. 00000 

. 00000 

. 00000 

-.00412 

13 

1 

. 00576 

-.02648 

.00000 

. 00000 

•.00000 

-.00002 

2 

. 00095 

-.00331 

.00000 

. 00000 

.00000 

-.00001 

3 

1.23595 

.00000 

.00000 

.00000 

.00000 

-.00325 

14 

1 

. 00203 

-.00783 

.00000 

.00000 

. 00000 

-.00002 

2 

. 00005 

-.00131 

.00000 

. 00000 

.00000 

. 00000 

3 

. 66494 

.00000 

. 00000 

. 00000 

.00000 

-.00368 

15 

1 

. 00000 

. 00000 

. 00000 

. 00000 

. 00000 

-.00001 

2 

.00000 

. 00000 

.00000 

. 00000 

.  00000 

.00000 

3 

. 00000 

. 00000 

.00000 

. 00000 

.  00000 

-.00411 

16 

1 

. 00575 

-.01044 

. 00000 

. 00000 

. 00000 

-.00002 

2 

. 00095 

-.00131 

.00000 

.00000 

.00000 

-.00001 

3 

1.23630 

. 00000 

.00000 

. 00000 

.00000 

-.00326 

17 

1 

.00204 

-.01986 

.00000 

. 00000 

.00000 

-.00002 

2 

. 00005 

-.00331 

.00000 

. 00000 

.  00000 

.00000 

3 

. 66439 

. 00000 

. 00000 

. 00000 

.00000 

-.00368 

18 

1 

. 00000 

. 00000 

.00000 

. 00000 

.00000 

-.00001 

2 

. 00000 

.00000 

.00000 

. 00000 

.00000 

.00000 

3 

. 00000 

. 00000 

. 00000 

.00000 

. 00000 

-.00410 
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JOINT  DISPLACEMENT  (INCH  RADIANS)  STRUCTURE  TYPE  =  PLANE 


JOINT 

LOAD 

X-TRANS 

Y- TRANS 

19 

1 

.  00575 

-.02648 

2 

. 00095 

-.00331 

3 

1.23650 

. 00000 

20 

1 

.00205 

-.01986 

2 

. 00005 

-.00331 

3 

. 66402 

.00000 

21 

1 

. 00000 

.  00000 

2 

. 00000 

. 00000 

3 

. 00000 

.00000 

22 

1 

. 00575 

-.02648 

2 

.00094 

-.00331 

3 

1.23663 

. 00000 

23 

1 

. 00205 

-.00993 

2 

. 00006 

-.00166 

3 

. 66383 

.  00000 

24 

1 

. 00000 

.  00000 

2 

. 00000 

.  00000 

3 

. 00000 

. 00000 

25 

1 

. 00575 

-.01324 

2 

. 00094 

-.00166 

3 

1.23669 

. 00000 

26 

1 

. 00000 

. 00000 

2 

. 00000 

. 00000 

3 

.00000 

. 00000 

27 

1 

. 00003 

-.01414 

2 

.00001 

-.00352 

3 

.59459 

. 00000 

28 

1 

.00578 

-.02151 

2 

. 00096 

-.00146 

3 

1.23465 

. 05646 

TRANS 

X-ROTAN 

Y- ROT AN 

Z-ROTAN 

.  00000 

. 00000 

. 00000 

-.00002 

. 00000 

. 00000 

. 00000 

-.00001 

. 00000 

. 00000 

. 00000 

-.00327 

. 00000 

. 00000 

. 00000 

-.00002 

.00000 

. 00000 

. 00000 

. 00000 

. 00000 

. 00000 

.  00000 

-.00368 

. 00000 

. 00000 

. 00000 

-.00001 

. 00000 

. 00000 

.00000 

. 00000 

.00000 

. 00000 

.  00000 

-.00409 

. 00000 

. 00000 

.00000 

-.00002 

.00000 

. 00000 

. 00000 

-.00001 

. 00000 

. 00000 

.00000 

-.00327 

. 00000 

. 00000 

. 00000 

-.00002 

. 00000 

. 00000 

. 00000 

.  00000 

. 00000 

.00000 

. 00000 

-.00368 

. 00000 

.00000 

. 00000 

-.00001 

. 00000 

. 00000 

.  00000 

. 00000 

.  00000 

. 00000 

. 00000 

-.00409 

. 00000 

.  00000 

.00000 

-.00002 

. 00000 

. 00000 

.  00000 

-.00001 

. 00000 

. 00000 

.  00000 

-.00328 

. 00000 

. 00000 

. 00000 

-.00001 

. 00000 

. 00000 

. 00000 

. 00000 

. 00000 

.00000 

. 00000 

-.00409 

. 00000 

. 00000 

. 00000 

-.00003 

.00000 

. 00000 

.00000 

-.00001 

. 00000 

. 00000 

. 00000 

-.00054 

. 00000 

. 00000 

.  00000 

-.00005 

. 00000 

. 00000 

.00000 

-.00001 

. 00000 

.00000 

.  00000 

-.00054 
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SUPPORT  REACTIONS  -UNIT  KIP  FEET  STRUCTURE  TYPE  =  PLANE 


JOINT 

LOAD 

FORCE -X 

FORCE-Y 

FORCE -Z 

MOM-X 

MOM-Y 

MOM  Z 

4 

1 

5.11 

14.40 

.  00 

.  00 

.  00 

.00 

2 

1.27 

2.40 

.00 

.  00 

.  00 

.  00 

3 

-184 . 31 

-328.42 

.00 

.  00 

.00 

.00 

9 

1 

-5.11 

28.80 

.  00 

.  00 

.00 

.  00 

2 

-1.27 

4.80 

.  00 

.00 

.00 

.00 

3 

-184.24 

328 . 42 

.  00 

.00 

.  00 

.  00 

12 

1 

.00 

28 . 80 

.00 

.  00 

.  00 

.  00 

2 

.00 

4.80 

.  00 

.  00 

.  00 

.00 

3 

-.07 

.  00 

.00 

.  00 

.  00 

.  00 

15 

1 

.  00 

28.80 

.00 

.  00 

.  00 

.00 

2 

.  00 

4 . 80 

.  00 

.  00 

.  00 

.00 

3 

-.06 

.  00 

.  00 

.  00 

.  00 

.00 

18 

1 

.00 

28.80 

.  00 

.  00 

.00 

.00 

2 

.00 

4.80 

.  00 

.  00 

.  00 

.  00 

3 

-.14 

.  00 

.  00 

.  00 

.00 

.  00 

21 

1 

.  00 

28.80 

.  00 

.00 

.  00 

.  00 

2 

.  00 

4 .80 

.  00 

.  00 

.  00 

.  00 

3 

-.06 

.  00 

.  00 

.  00 

.  00 

.00 

24 

1 

.  00 

28.80 

.  00 

.  00 

.  00 

.00 

2 

.  00 

4 .80 

.  00 

.  00 

.  00 

.  00 

3 

-.06 

.00 

.  00 

.  00 

.  00 

.  00 

26 

1 

.  00 

14 .40 

.  00 

.00 

.  00 

.  00 

2 

.  00 

2.40 

.  00 

.  00 

.  00 

.  00 

3 

-.06 

.  00 

.  00 

.  00 

.  00 

.  00 
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MEMBER  END  FORCES  STRUCTURE  TYPE  =  PLANE 


ALL  UNITS  ARE  —  KIP  FEET 


MEMBER  LOAD 


1  1 
2 
3 

3  1 
2 
3 

4  1 
2 
3 

6  1 

2 
3 

7  1 

2 
3 

8_  1 

2 
3 

1 


JT 

AXIAL 

SHEAR-Y 

SHEAR-Z 

TORSION 

MOM-Y 

MOM-Z 

1 

-2.52 

3.64 

.00 

.  00 

.  00 

.00 

27 

2.52 

5.96 

.00 

.00 

.  00 

-13.91 

1 

.00 

.  92 

.00 

.00 

.  00 

.  00 

27 

.  00 

1.48 

.  00 

.  00 

.  00 

-3.39 

1 

271.76 

.  00 

.  00 

.00 

.  00 

.00 

27 

-271.76 

.  00 

.00 

.  00 

.  00 

.00 

1 

8.45 

-.01 

.00 

.  00 

.00 

-.09 

4 

-8.45 

.01 

.  00 

.  00 

.  00 

.  00 

1 

.92 

.00 

.00 

.  00 

.00 

-.01 

4 

-.92 

.  00 

.  00 

.  00 

.  00 

.  00 

1 

-113.55 

.  15 

.00 

.  00 

.  00 

2.06 

4 

113.55 

-.15 

.00 

.  00 

.00 

.  00 

5 

1.86 

.  01 

.  00 

.00 

.  00 

.  00 

1 

-1.86 

-.01 

.00 

.00 

.00 

.  09 

5 

.  00 

.  00 

.00 

.  00 

.  00 

.  00 

1 

.00 

.00 

.00 

.  00 

.  00 

.  01 

5 

-.32 

-.15 

.  00 

.  00 

.  00 

.  00 

1 

.32 

.  15 

.  00 

.  00 

.00 

-2.06 

5 

-.01 

1.86 

.  00 

.  00 

.00 

.00 

28 

.01 

2.94 

.  00 

.00 

.  00 

-6.54 

5 

.  00 

.00 

.  00 

.  00 

.  00 

.00 

28 

.  00 

.  00 

.  00 

.  00 

.  00 

.  00 

5 

194 . 15 

-.32 

.  00 

.  00 

.  00 

.  00 

28 

-194.15 

.32 

.  00 

.  00 

.  00 

-3.84 

2 

-.02 

9.60 

.  00 

.  00 

.  00 

.00 

8 

.02 

9.60 

.  00 

.00 

.  00 

.  00 

2 

-.01 

2.40 

.  00 

.00 

.  00 

.00 

8 

.  01 

2.40 

.  00 

.00 

.  00 

.00 

2 

.90 

.  00 

.  00 

.00 

.  00 

.00 

8 

-.90 

.  00 

.  00 

.  00 

.  00 

.00 

2 

22.83 

.00 

.00 

.  00 

.00 

-.02 

9 

-22.83 

.00 

.  00 

.  00 

.00 

.00 

2 

3.31 

.  00 

.00 

.  00 

.00 

-.01 

9 

-3.31 

.00 

.  00 

.  00 

.00 

.00 

2 

113.55 

.  07 

.00 

.  00 

.00 

.95 

9 

-113.55 

-.07 

.  00 

.  00 

.00 

.00 

7 

6.66 

.  00 

.00 

.00 

.00 

.00 

2 

-6.66 

.00 

.00 

.  00 

.00 

.02 

9 
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MEMBER  END  FORCES  STRUCTURE  TYPE  =  PLANE 


ALL  UNITS  ARE  —  KIP  FEET 


MEMBER 

LOAD 

JT 

AXIAL 

SHEAR-Y 

SHEAR-Z 

TORSION 

MOM-Y 

MOM-Z 

2 

7 

.00 

.00 

.00 

.  00 

.  00 

.  00 

2 

.00 

.  00 

.00 

.  00 

.  00 

.01 

3 

7 

-.32 

-.07 

.  00 

.  00 

.  00 

.  00 

2 

.32 

.07 

.  00 

.  00 

.  00 

-.95 

10 

1 

7 

.01 

4 .80 

.  00 

.  00 

.  00 

.00 

10 

-.01 

4 . 80 

.  00 

.  00 

.  00 

.  00 

2 

7 

.00 

.  00 

.  00 

.  00 

.  00 

.  00 

10 

.  00 

.  00 

.  00 

.  00 

.  00 

.  00 

3 

7 

-.45 

.  00 

.  00 

.  00 

.  00 

.00 

10 

.45 

.  00 

.  00 

.  00 

.  00 

.00 

11 

1 

8 

-.01 

9.60 

.  00 

.  00 

.  00 

.00 

11 

.01 

9.60 

.  00 

.  00 

.  00 

.00 

2 

8 

-.01 

2.40 

.  00 

.  00 

.  00 

.00 

11 

.01 

2.40 

.  00 

.  00 

.  00 

.00 

3 

8 

.77 

.  00 

.  00 

.  00 

.  00 

.00 

11 

-.77 

.  00 

.  00 

.  00 

.00 

.00 

12 

1 

8 

28.80 

.  00 

.  00 

.  00 

.  00 

-.02 

12 

-28.80 

.00 

.  00 

.  00 

.  00 

.00 

2 

8 

4.80 

.00 

.  00 

.  00 

.  00 

-.01 

12 

-4.80 

.  00 

.00 

.  00 

.  00 

.  00 

3 

8 

.00 

.07 

.  00 

.00 

.  00 

.92 

12 

.00 

-.07 

.00 

.  00 

.  00 

.00 

13 

1 

10 

9.60 

.00 

.00 

.00 

.  00 

.00 

8 

-9.60 

.00 

.  00 

.  00 

.  00 

.  02 

2 

10 

.00 

.00 

.00 

.  00 

.  00 

.00 

8 

.00 

.  00 

.00 

.  00 

.  00 

.01 

3 

10 

.00 

-.07 

.  00 

.  00 

.  00 

.00 

8 

.00 

.07 

.00 

.  00 

.  00 

-.92 

14 

1 

10 

.  01 

4.80 

.00 

.  00 

.  00 

.00 

13 

-.01 

4.80 

.00 

.  00 

.  00 

.00 

2 

10 

.00 

.00 

.00 

.  00 

.  00 

.00 

13 

.00 

.  00 

.  00 

.  00 

.  00 

.00 

3 

10 

-.38 

.00 

.  00 

.  00 

.  00 

.00 

13 

.38 

.00 

.  00 

.  00 

.00 

.  00 

15 

1 

11 

-.01 

9.60 

.  00 

.  00 

.  00 

.  00 

14 

.01 

9.60 

.  00 

.00 

.00 

.00 

2 

11 

-.01 

2.40 

.  00 

.  00 

.  00 

.  00 

14 

.01 

2.40 

.  00 

.  00 

.  00 

.00 

3 

11 

.  64 

.  00 

.00 

.  00 

.00 

.  00 

14 

-.64 

.00 

.  00 

.00 

.00 

.00 

16 

1 

11 

28.80 

.00 

.00 

.00 

.00 

-.02 

15 

-28.80 

.00 

.00 

.00 

.00 

.  00 
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MEMBER  END  FORCES  STRUCTURE  TYPE  =  PLANE 


ALL  UNITS  ARE  —  KIP  FEET 


MEMBER 

LOAD 

JT 

AXIAL 

SHEAR-Y 

SHEAR-Z 

TORSION 

MOM-Y 

MOM-Z 

2 

11 

4 .80 

.  00 

.  00 

.  00 

.  00 

-.01 

15 

-4.80 

.  00 

.00 

.00 

.00 

.00 

3 

11 

.  00 

.  06 

.  00 

.  00 

.  00 

.89 

15 

.  00 

-.06 

.00 

.  00 

.  00 

.00 

17 

1 

13 

9.60 

.00 

.  00 

.  00 

.  00 

.00 

11 

-9.60 

.00 

.  00 

.  00 

.  00 

.02 

2 

13 

.00 

.00 

.  00 

.  00 

.  00 

.00 

11 

.00 

.  00 

.  00 

.00 

.  00 

.01 

3 

13 

.  00 

-.06 

.  00 

.00 

.  00 

.00 

11 

.  00 

.  06 

.  00 

.  00 

.  00 

-.89 

18 

1 

13 

.01 

4.80 

.00 

.00 

.  00 

.00 

16 

-.01 

4.80 

.  00 

.00 

.  00 

.00 

2 

13 

.00 

.  00 

.  00 

o 

o 

• 

.  00 

.00 

16 

.00 

.  00 

.  00 

.  00 

.  00 

.00 

3 

13 

-.32 

.00 

.  00 

.  00 

.00 

.00 

16 

.32 

.00 

.  00 

.  00 

.  00 

.  00 

19 

1 

14 

-.01 

9.60 

.  00 

.00 

.  00 

.00 

17 

.01 

9.60 

.  00 

.  00 

.  00 

.  00 

2 

14 

.00 

2.40 

.  00 

.  00 

.  00 

.00 

17 

.  00 

2.40 

.  00 

.00 

.  00 

.00 

3 

14 

.36 

.  00 

.  00 

.  00 

.00 

.00 

17 

-.36 

.  00 

.  00 

.  00 

.  00 

.00 

20 

1 

14 

28.80 

.00 

.  00 

.00 

.  00 

-.04 

18 

-28.80 

.  00 

.  00 

.  00 

.  00 

.  00 

2 

14 

4.80 

.  00 

.  00 

.  00 

.  00 

-.02 

18 

-4.80 

o 

o 

• 

.00 

.00 

.00 

.00 

3 

14 

.00 

.14 

.00 

.00 

.00 

1.94 

18 

.  00 

-.14 

.  00 

.  00 

.  00 

.  00 

21 

1 

16 

9.60 

o 

o 

• 

.  00 

.00 

.00 

.  00 

14 

-9.60 

.  00 

.00 

.00 

.00 

.  04 

2 

16 

.00 

.  00 

.  00 

.  00 

.  00 

.00 

14 

.00 

o 

o 

• 

.  00 

.  00 

.00 

.02 

3 

16 

.00 

-.14 

.00 

.  00 

.00 

.  00 

14 

.00 

.14 

.00 

.00 

.00 

-1.94 

22 

1 

16 

.00 

4.80 

.00 

.  00 

.  00 

.00 

19 

.00 

4.80 

.  00 

.00 

.00 

.00 

2 

16 

.00 

.00 

.00 

.00 

.  00 

.  00 

19 

.00 

.  00 

.00 

.  00 

.  00 

.  00 

3 

16 

-.18 

.  00 

.  00 

.00 

.  00 

.  00 

19 

.  18 

.  00 

.  00 

.00 

.00 

.  00 

23 

1 

17 

.  00 

9.60 

.  00 

.  00 

.  00 

.00 

20 

.  00 

9.60 

.  00 

.00 

.  00 

.00 
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MEMBER  END  FORCES  STRUCTURE  TYPE  =  PLANE 


ALL  UNITS  ARE  —  KIP  FEET 


MEMBER 

LOAD 

JT 

AXIAL 

SHEAR-Y 

SHEAR-Z 

TORSION 

MOM-Y 

MOM-Z 

2 

17 

.  00 

2.40 

.  00 

.  00 

.  00 

.  00 

20 

.00 

2.40 

.  00 

.  00 

.00 

.00 

3 

17 

.24 

.  00 

.  00 

.  00 

.  00 

.00 

20 

-.24 

.  00 

.  00 

.  00 

.  00 

.00 

24 

1 

17 

28 .80 

.  00 

.  00 

.  00 

.00 

-.02 

21 

-28.80 

.00 

.  00 

.  00 

.  00 

.  00 

2 

17 

4 . 80 

.  00 

.00 

.  00 

.  00 

-.01 

21 

-4 . 80 

.  00 

.  00 

.  00 

.  00 

.00 

3 

17 

.  00 

.  06 

.00 

.00 

.00 

.86 

21 

.  00 

-.06 

.00 

.  00 

.  00 

.00 

25 

1 

19 

9.60 

.  00 

.00 

.  00 

.00 

.  00 

17 

-9.60 

.  00 

.  00 

.  00 

.00 

.02 

2 

19 

.  00 

.  00 

.  00 

.  00 

.00 

.  00 

17 

.  00 

.  00 

.  00 

.  00 

.00 

.01 

3 

19 

.  00 

-.06 

.  00 

.  00 

.00 

.  00 

17 

.  00 

.  06 

.  00 

.  00 

.  00 

-.86 

26 

1 

19 

.  00 

4.80 

.  00 

.  00 

.  00 

.  00 

22 

.  00 

4 . 80 

.00 

.00 

.  00 

.  00 

2 

19 

.  00 

.00 

.00 

.00 

.00 

.00 

22 

.  00 

.  00 

.00 

.  00 

.  00 

.  00 

3 

19 

-.12 

.  00 

.  00 

.  00 

.  00 

.  00 

22 

.  12 

.  00 

.00 

.  00 

.  00 

.  00 

27 

1 

20 

.  00 

9.60 

.00 

.  00 

.00 

.00 

23 

.  00 

9.60 

.00 

.  00 

.00 

.  00 

2 

20 

.  00 

2.40 

.  00 

.  00 

.00 

.00 

23 

.00 

2.40 

.  00 

.  00 

.  00 

.  00 

3 

20 

.  12 

.  00 

.00 

.  00 

.  00 

.  00 

23 

-.12 

.  00 

.00 

.  00 

.  00 

.00 

28 

1 

20 

28 . 80 

.  00 

.00 

.  00 

.00 

-.02 

24 

-28.80 

.  00 

.00 

.  00 

.00 

.  00 

2 

20 

4 . 80 

.00 

.  00 

.  00 

.  00 

-.01 

24 

-4.80 

.00 

.  00 

.00 

.  00 

.  00 

3 

20 

.  00 

.06 

.00 

.  00 

.  00 

.85 

24 

.  00 

-.06 

.  00 

.  00 

.  00 

.  00 

29 

1 

22 

9.60 

.  00 

.00 

.00 

.  00 

.  00 

20 

-9.60 

.  00 

.  00 

.  00 

.00 

.  02 

2 

22 

.  00 

.  00 

.00 

.  00 

.  00 

.00 

20 

.00 

.  00 

.  00 

.00 

.  00 

.  01 

3 

22 

.  00 

-.06 

.  00 

.00 

.00 

.  00 

20 

.  00 

.06 

.  00 

.00 

.00 

-.85 

30 

1 

22 

.  00 

4 . 80 

.  00 

.  00 

.  00 

.  00 

25 

.00 

4 . 80 

.00 

.  00 

.  00 

.  00 
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MEMBER  END  FORCES  STRUCTURE  TYPE  =  PLANE 


ALL  UNITS  ARE  —  KIP  FEET 


MEMBER 

LOAD 

JT 

AXIAL 

SHEAR-Y 

SHEAR- Z 

TORSION 

MOM-Y 

MOM-Z 

2 

22 

.  00 

.  00 

.  00 

.  00 

.  00 

.  00 

25 

.  00 

.  00 

.00 

.  00 

.  00 

.00 

3 

22 

-.06 

.  00 

.  00 

.  00 

.  00 

.00 

25 

.06 

.00 

.  00 

.00 

.  00 

.  00 

31 

1 

25 

4.80 

.  00 

.  00 

.00 

.  00 

.00 

23 

-4.80 

.  00 

.  00 

.00 

.  00 

.02 

2 

25 

.  00 

.  00 

.  00 

.  00 

.00 

.  00 

23 

.  00 

.  00 

.  00 

.  00 

.  00 

.01 

3 

25 

.  00 

-.06 

.  00 

.  00 

.  00 

.00 

23 

.00 

.  06 

.  00 

.  00 

.  00 

-.84 

32 

1 

23 

14 .40 

.  00 

.  00 

.  00 

.  00 

-.02 

26 

-14 .40 

.00 

.  00 

.  00 

.  00 

.00 

2 

23 

2.40 

.  00 

.  00 

.  00 

.  00 

-.01 

26 

-2.40 

.  00 

.  00 

.  00 

.  00 

.  00 

3 

23 

.  00 

.  06 

.  00 

.  00 

.  00 

.  84 

26 

.  00 

-.06 

.00 

.  00 

.  00 

.00 

35 

1 

27 

7.84 

.  00 

.  00 

.  00 

.  00 

.00 

4 

-7.84 

.  00 

.  00 

.  00 

.  00 

.00 

2 

27 

1.95 

.  00 

.  00 

.  00 

.  00 

.00 

4 

-1.95 

.  00 

.  00 

.  00 

.  00 

.  00 

3 

27 

-282.99 

.  00 

.  00 

.  00 

.  00 

.00 

4 

282 . 99 

.  00 

.  00 

.  00 

.  00 

.00 

36 

1 

27 

7.86 

.  00 

.  00 

.  00 

.  00 

.  00 

9 

-7.86 

.  00 

.00 

.  00 

.  00 

.  00 

2 

27 

1.96 

.  00 

.00 

.  00 

.  00 

.00 

9 

-1.96 

.  00 

.00 

.  00 

.  00 

.00 

3 

27 

282.99 

.  00 

.  00 

.  00 

.  00 

.00 

9 

-282.99 

.  00 

.  00 

.  00 

.  00 

.  00 

39 

1 

28 

3.89 

.  00 

.00 

.  00 

.  00 

.00 

1 

-3.89 

.  00 

.00 

.  00 

.00 

.00 

2 

28 

.00 

.  00 

.00 

.  00 

.  00 

.00 

1 

.  00 

.00 

.  00 

.  00 

.  00 

.  00 

3 

28 

-149.14 

.  00 

.  00 

.  00 

.  00 

.  00 

1 

149.14 

.  00 

.  00 

.  00 

.  00 

.  00 

.40 

1 

28 

3.87 

.  00 

.  00 

.  00 

.  00 

.  00 

2 

-3.87 

.00 

.  00 

.  00 

.  00 

.  00 

2 

28 

.  00 

.00 

.00 

.  00 

.  00 

.  00 

2 

.  00 

.  00 

.  00 

.00 

.00 

.  00 

3 

28 

149.98 

.00 

.00 

.00 

.00 

.00 

2 

-149.98 

.00 

.00 

.  00 

.  00 

.  00 

41 

1 

28 

.  01 

2.94 

.00 

.00 

.  00 

6.54 

7 

-.01 

1.86 

.00 

.  00 

.  00 

.  00 
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MEMBER  END  FORCES 


STRUCTURE  TYPE  =  PLANE 


ALL  UNITS  ARE  —  KIP  FEET 


42 


LOAD 

JT 

AXIAL 

SHEAR-Y 

SHEAR-Z 

TORSION 

MOM-Y 

MOM-Z 

2 

28 

.  00 

.  00 

.  00 

o 

o 

.00 

.00 

7 

.00 

.  00 

.  00 

.  00 

.  00 

.00 

3 

28 

-.52 

.32 

.  00 

o 

o 

• 

.  00 

3.84 

7 

.52 

-.32 

.  00 

o 

o 

• 

.00 

.00 

1 

27 

-2.54 

5.96 

.  00 

.  00 

.00 

13.91 

2 

2.54 

3.64 

.  00 

.  00 

.  00 

.00 

2 

27 

-.01 

1.48 

.00 

.  00 

.00 

3.39 

2 

.  01 

.  92 

.  00 

.  00 

.  00 

.  00 

3 

27 

-96.57 

.00 

.  00 

.  00 

.  00 

.00 

2 

96.57 

.  00 

.  00 

.  00 

.  00 

.00 

★★★★★★★★★★★★★★ 


END  OF  LATEST  ANALYSIS  RESULT 


★★★★★★★★★★★★★★ 


99.  DRAW  JOINT  MEMB  SUPP  PROP 
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100.  DRAW  LOAD  1  VAL 
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101.  DRAW  LOAD  2  VAL 
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103.  FINISH 

***************  END  0F  STAAD-III  *************** 

****  DATE=  SEP  20,1999  TIME=  13:16:13  **** 

★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★ 
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Appendix  E  -  Evaluation  Phase  Calculations  (Tier  2) 
(STAAD  Planar  Frame  File:  BOISDOT2.ANL) 


] 

I 

i 

i 
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★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★A* 
★  * 


★ 

S  T  A  A  D  -  III 

★ 

★ 

Revision  22 . 3a 

★ 

★ 

Proprietary  Program  of 

★ 

* 

Research  Engineers ,  Inc . 

★ 

★ 

Date=  SEP  20,  1999 

* 

★ 

Time=  14:16:51 

★ 

* 

Build  No.  2415 

* 

★ 

USER  ID:  Bureau  of  Reclamation 

★ 

1. 

STAAD 

PLANE 

FILE  BOISDOT2 

.STD 

2. 

INPUT  WIDTH 

72 

3. 

UNIT  FEET  KIP 

4  . 

JOINT  ' 

COORDINATES 

5. 

60 

24.000 

14.000 

.  000 

6. 

61 

24.000 

28.000 

.000 

7. 

62 

48.000 

14 . 000 

.000 

8. 

63 

24 . 000 

.  000 

.000 

9. 

64 

48.000 

28.000 

.000 

10. 

65 

72.000 

14.000 

.000 

11. 

66 

48 . 000 

.000 

.  000 

12. 

67 

72.000 

28 . 000 

.  000 

13. 

68 

72.000 

.  000 

.000 

14. 

69 

36.000 

.  000 

.000 

15. 

70 

36.000 

28.000 

.000 

16. 

71 

36.000 

14.000 

.  000 

17. 

72 

96.000 

14.000 

.000 

18. 

73 

96.000 

28.000 

.  000 

19. 

74 

96.000 

.  000 

.000 

20. 

MEMBER 

INCIDENCES 

21. 

60 

60 

71 

22. 

61 

60 

63 

23. 

62 

61 

60 

24. 

63 

61 

70 

25. 

64 

62 

65 

26. 

65 

62 

66 

27. 

66 

64 

62 

28. 

67 

64 

67 

29. 

68 

65 

68 

30. 

69 

67 

65 

31. 

70 

60 

69 

32. 

71 

62 

69 

33. 

72 

61 

71 

34. 

73 

64 

71 

35. 

74 

70 

64 

36. 

75 

71 

62 

37. 

76 

65 

72 

38. 

77 

67 

73 

39. 

78 

72 

74 

40. 

79 

73 

72 

41. 

MEMBER 

PROPERTY  AMERICAN 

FILE  B0ISD0T2 . STD 
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42. 

70  71  TABLE  ST  PIPS60 

43. 

72  73  TABLE  ST  PIPS50 

44. 

60  63  74  TO  77  TABLE 

ST  W14X22 

45. 

64  67  TABLE  ST  M14X18 

46. 

61  62  65  66  TABLE  ST 

PIPD80 

47. 

68  69  78  79  TABLE  ST 

PIPS80 

00 

MEMBER  RELEASE 

49. 

60  63  64  67  76  77  START  MZ 

50. 

64  67  74  TO  77  END  MZ 

51. 

MEMBER  TRUSS 

52. 

70  TO  73 

53. 

MEMBER  TRUSS 

54. 

70  TO  73 

55. 

CONSTANT 

56. 

E  STEEL  ALL 

57. 

DENSITY  STEEL  ALL 

58. 

SUPPORT 

59. 

63  66  68  69  FIXED  BUT 

MZ 

60. 

74  FIXED  BUT  MZ 

61. 

LOAD  1  DEAD  LOAD 

62. 

MEMBER  LOAD 

63. 

60  64  75  76  UNI  GY  -. 

6 

64  . 

63  67  74  77  UNI  GY  -. 

3 

65. 

JOINT  LOAD 

66 . 

64  67  FY  -50. 

67. 

61  73  FY  -25. 

68. 

LOAD  2  LIVE  LOAD 

69. 

MEMBER  LOAD 

70. 

60  64  75  76  UNI  GY  -. 

2 

71. 

JOINT  LOAD 

72. 

64  67  FY  -10. 

73. 

61  73  FY  -5. 

74. 

LOAD  3  EARTHQUAKE 

75. 

JOINT  LOAD 

76. 

60  FX  210. 

77. 

61  FX  232. 

00 

• 

PERFORM  ANALYSIS 

PROBLEM  STATISTICS 


NUMBER  OF  JOINTS /MEMBER+ELEMENTS/ SUPPORTS  =  15/  20/  5 

ORIGINAL/ FINAL  BAND-WIDTH  =  11/  4 

TOTAL  PRIMARY  LOAD  CASES  =  3,  TOTAL  DEGREES  OF  FREEDOM  =  35 

SIZE  OF  STIFFNESS  MATRIX  =  420  DOUBLE  PREC .  WORDS 

REQRD /AVAIL.  DISK  SPACE  =  12.03/  1286.4  MB,  EXMEM  =  1955.0  MB 


++  Processing  Element  Stiffness  Matrix. 
++  Processing  Global  Stiffness  Matrix. 
++  Processing  Triangular  Factorization. 
++  Calculating  Joint  Displacements. 

++  Calculating  Member  Forces. 


14:16:51 
14 : 16: 52 
14:16:52 
14:16:52 
14:16:52 


79.  PRINT  ANALYSIS  RESULTS 
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JOINT  DISPLACEMENT  (INCH  RADIANS)  STRUCTURE  TYPE  =  PLANE 


JOINT 

LOAD 

X-TRANS 

Y- TRANS 

Z- TRANS 

X-ROTAN 

Y-ROTAN 

Z-ROTAN 

60 

1 

. 00272 

-.00850 

. 00000 

. 00000 

. 00000 

-.00006 

2 

. 00056 

-.00176 

. 00000 

. 00000 

. 00000 

-.00001 

3 

. 90391 

.11277 

.00000 

. 00000 

. 00000 

-.00497 

61 

1 

. 01871 

-.01745 

.00000 

.00000 

. 00000 

-.00011 

2 

. 00409 

-.00351 

. 00000 

. 00000 

. 00000 

-.00003 

3 

1.66956 

. 14975 

. 00000 

. 00000 

.00000 

-.00435 

62 

1 

.00866 

-.01823 

.00000 

.00000 

.00000 

-.00004 

2 

. 00179 

-.00377 

.00000 

.00000 

.00000 

-.00001 

3 

.77149 

-.10109 

.00000 

.00000 

. 00000 

-.00444 

63 

1 

. 00000 

. 00000 

.00000 

.00000 

.  00000 

. 00000 

2 

. 00000 

. 00000 

. 00000 

. 00000 

. 00000 

. 00000 

3 

. 00000 

.00000 

.00000 

. 00000 

.00000 

-.00558 

64 

1 

.01307 

-.03496 

. 00000 

. 00000 

.00000 

-.00002 

2 

.00219 

-.00688 

. 00000 

. 00000 

. 00000 

.  00000 

3 

1.49256 

-.13784 

.00000 

. 00000 

. 00000 

-.00422 

65 

1 

. 00864 

-.04938 

. 00000 

. 00000 

.00000 

-.00004 

2 

. 00178 

-.01021 

.00000 

. 00000 

.00000 

-.00001 

3 

.77124 

.00000 

.00000 

. 00000 

.00000 

-.00444 

66 

1 

. 00000 

.00000 

. 00000 

. 00000 

. 00000 

-.00006 

2 

. 00000 

. 00000 

. 00000 

. 00000 

.00000 

-.00001 

3 

. 00000 

. 00000 

. 00000 

. 00000 

.00000 

-.00467 

67 

1 

. 01308 

-.08883 

. 00000 

.00000 

. 00000 

-.00002 

2 

. 00220 

-.01710 

. 00000 

. 00000 

. 00000 

.  00000 

3 

1.49269 

. 00000 

. 00000 

. 00000 

. 00000 

-.00422 

68 

1 

.00000 

.00000 

. 00000 

. 00000 

. 00000 

-.00006 

2 

. 00000 

. 00000 

.00000 

. 00000 

.00000 

-.00001 

3 

. 00000 

. 00000 

. 00000 

. 00000 

. 00000 

-.00466 

69 

1 

. 00000 

. 00000 

.  00000 

. 00000 

. 00000 

.  00000 

2 

.00000 

. 00000 

.00000 

. 00000 

. 00000 

.00000 

3 

.00000 

.00000 

.00000 

. 00000 

.00000 

.00000 

70 

1 

. 01589 

-.41992 

. 00000 

.00000 

.00000 

-.00006 

2 

. 00314 

-.00520 

. 00000 

.00000 

.00000 

-.00001 

3 

1.58106 

. 00595 

.00000 

. 00000 

.00000 

-.00100 

71 

1 

.00569 

-.04193 

.00000 

. 00000 

.00000 

-.00003 

2 

. 00117 

-.01047 

.00000 

. 00000 

. 00000 

-  .  00001 

3 

.92659 

-.06860 

. 00000 

. 00000 

.00000 

-.00074 

72 

1 

. 00863 

-.02469 

.00000 

. 00000 

. 00000 

-.00004 

2 

. 00178 

-.00510 

. 00000 

. 00000 

.  00000 

-.00001 

3 

.77113 

.00000 

. 00000 

. 00000 

.00000 

-.00444 

73 

1 

.01308 

-.04441 

.00000 

. 00000 

. 00000 

-.00002 

2 

.00220 

-.00855 

. 00000 

. 00000 

.00000 

.  00000 

3 

1.49274 

.00000 

.00000 

. 00000 

. 00000 

-.00422 

74 

1 

.00000 

. 00000 

.00000 

. 00000 

. 00000 

-.00006 

2 

.00000 

.00000 

.00000 

. 00000 

.00000 

-.00001 

3 

.00000 

.00000 

. 00000 

.00000 

.00000 

-.00466 
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SUPPORT  REACTIONS  -UNIT  KIP  FEET  STRUCTURE  TYPE  =  PLANE 


JOINT 

LOAD 

FORCE -X 

FORCE -Y 

FORCE -Z 

MOM-X 

MOM-Y 

MOM  Z 

63 

1 

.  02 

31.24 

.  00 

o 

o 

• 

.  00 

.00 

2 

.  00 

6.46 

.  00 

.  00 

.  00 

.00 

3 

-.20 

-414 . 63 

.  00 

.00 

.  00 

.  00 

66 

1 

-.01 

67.04 

.  00 

.  00 

.  00 

.00 

2 

.00 

13.86 

.00 

o 

o 

• 

.  00 

.00 

3 

-.07 

371.70 

.00 

.  00 

.  00 

.00 

68 

1 

.  00 

71.60 

.  00 

.  00 

.  00 

.  00 

2 

.  00 

14 . 80 

.  00 

.  00 

.  00 

.  00 

3 

-.03 

.00 

.  00 

.  00 

.  00 

.  00 

69 

1 

-.01 

9.12 

.00 

.  00 

.  00 

.  00 

2 

.  00 

1.89 

.  00 

.  00 

.  00 

.00 

3 

-441.65 

42.93 

o 

o 

• 

.  00 

.  00 

.00 

74 

1 

.00 

35.80 

o 

o 

• 

.00 

.  00 

.  00 

2 

.  00 

7.40 

• 

o 

o 

.00 

.  00 

.00 

3 

-.03 

o 

o 

• 

o 

o 

• 

o 

o 

• 

.  00 

.00 
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MEMBER  END  FORCES  STRUCTURE  TYPE  =  PLANE 


ALL  UNITS  ARE  —  KIP  FEET 


MEMBER 

LOAD 

JT 

AXIAL 

SHEAR-Y 

SHEAR- Z 

TORSION 

MOM-Y 

MOM-Z 

60 

1 

60 

-3.87 

2.88 

.00 

o 

o 

• 

o 

o 

• 

.00 

71 

3.87 

4 . 32 

.  00 

.00 

.  00 

-8 . 65 

2 

60 

-.80 

.  95 

.  00 

.  00 

.  00 

.00 

71 

.80 

1.45 

.  00 

.  00 

.  00 

-3.01 

3 

60 

-29.64 

.42 

.00 

.00 

.  00 

.00 

71 

29.64 

-.42 

.00 

.  00 

o 

o 

• 

5.09 

61 

1 

60 

31.24 

-.02 

.  00 

.  00 

.  00 

-.28 

63 

-31.24 

.  02 

.00 

.  00 

.  00 

.00 

2 

60 

6.46 

.00 

.  00 

.00 

.00 

-.06 

63 

-6.46 

.00 

.00 

o 

o 

.00 

.00 

3 

60 

-414.63 

.20 

.  00 

o 

o 

• 

.  00 

2.87 

63 

414.63 

-.20 

.  00 

o 

o 

o 

o 

• 

.  00 

62 

1 

61 

32.93 

.02 

.00 

.00 

.  00 

.00 

60 

-32.93 

-.02 

.  00 

.  00 

.  00 

.28 

2 

61 

6.45 

.  00 

.  00 

.  00 

.  00 

.  00 

60 

-6.45 

.  00 

.  00 

.  00 

.  00 

.  06 

3 

61 

-135.96 

-.20 

.00 

.  00 

.  00 

.  00 

60 

135.96 

.20 

.  00 

.00 

.  00 

-2.87 

63 

1 

61 

3.69 

3.60 

.  00 

.  00 

o 

o 

• 

.  00 

70 

-3.69 

.00 

.00 

.  00 

o 

o 

• 

21.60 

2 

61 

1.24 

.00 

.00 

.  00 

.  00 

.  00 

70 

-1.24 

.  00 

.  00 

.  00 

.  00 

.00 

3 

61 

115.67 

.  00 

.  00 

.  00 

.  00 

.00 

70 

-115.67 

.  00 

.  00 

.  00 

.  00 

.  00 

64 

1 

62 

.01 

7.20 

.  00 

.00 

.00 

.00 

65 

-.01 

7.20 

.00 

.00 

.  00 

.  00 

2 

62 

.00 

2.40 

.00 

.00 

.  00 

.  00 

65 

.00 

2.40 

.00 

.  00 

.  00 

.00 

3 

62 

.13 

.  00 

.00 

.00 

.  00 

.00 

65 

-.13 

.00 

.00 

.00 

.  00 

.  00 

65 

1 

62 

67.04 

.01 

.00 

.00 

.  00 

.09 

66 

-67.04 

-.01 

.  00 

.00 

.  00 

.00 

2 

62 

13.86 

.00 

.00 

.00 

.00 

.03 

66 

-13.86 

.00 

.  00 

.00 

.  00 

.00 

3 

62 

371.70 

.07 

.  00 

.00 

.  00 

1.05 

66 

-371.70 

-.07 

.00 

.00 

.  00 

.00 

66 

1 

64 

61.52 

-.01 

o 

o 

o 

o 

• 

.00 

.00 

62 

-61.52 

.  01 

o 

o 

• 

o 

o 

• 

.  00 

-.09 
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MEMBER  END  FORCES  STRUCTURE  TYPE  =  PLANE 


ALL  UNITS  ARE  —  KIP  FEET 


MEMBER 

LOAD 

JT 

AXIAL 

SHEAR-Y 

SHEAR-Z 

TORSION 

MOM-Y 

MOM-Z 

2 

64 

11.45 

.00 

.  00 

.  00 

.  00 

.00 

62 

-11.45 

.00 

.00 

.  00 

.  00 

-.03 

3 

64 

135.11 

-.07 

.  00 

.  00 

.  00 

.  00 

62 

-135.11 

.  07 

.  00 

.  00 

.  00 

-1.05 

67 

1 

64 

-.01 

3.60 

.  00 

.  00 

.  00 

.00 

67 

.01 

3.60 

.  00 

.  00 

.  00 

.00 

2 

64 

.00 

.  00 

.  00 

.  00 

.  00 

.00 

67 

.00 

.  00 

.  00 

.  00 

.  00 

.00 

3 

64 

-.07 

.  00 

.  00 

.  00 

.  00 

.00 

67 

.07 

.  00 

.  00 

.  00 

.  00 

.  00 

68 

1 

65 

71.60 

.  00 

.  00 

.  00 

.  00 

.04 

68 

-71.60 

.  00 

.  00 

.  00 

.  00 

.00 

2 

65 

14 .80 

.  00 

.  00 

.  00 

.  00 

.01 

68 

-14.80 

.  00 

.  00 

.  00 

.  00 

.00 

3 

65 

.00 

.  03 

.  00 

.  00 

.  00 

.46 

68 

.00 

-.03 

.  00 

.  00 

.  00 

.00 

69 

1 

67 

57.20 

.  00 

.  00 

.  00 

.00 

.  00 

65 

-57.20 

.  00 

.  00 

.  00 

.  00 

-.04 

2 

67 

10.00 

.  00 

.  00 

.  00 

.00 

.00 

65 

-10.00 

.  00 

.  00 

.  00 

.00 

-.01 

3 

67 

.00 

-.03 

.  00 

.  00 

.  00 

.  00 

65 

.00 

.  03 

.  00 

.  00 

.  00 

-.46 

2Q 

1 

60 

6.01 

.  00 

.  00 

.  00 

.  00 

.  00 

69 

-6.01 

.  00 

.  00 

.  00 

.  00 

.  00 

2 

60 

1.24 

.  00 

.  00 

.  00 

.00 

.00 

69 

-1.24 

.  00 

.00 

.  00 

.  00 

.00 

3 

60 

367.59 

.  00 

.  00 

.  00 

.  00 

.00 

69 

-367.59 

.  00 

.00 

.00 

.00 

.  00 

71 

1 

62 

6.00 

.  00 

.00 

.  00 

.  00 

.00 

69 

-6.00 

.00 

.  00 

.  00 

.  00 

.00 

2 

62 

1.24 

.00 

.00 

.  00 

.00 

.00 

69 

-1.24 

.00 

.00 

.00 

.00 

.00 

3 

62 

-311.05 

.00 

.00 

.  00 

.00 

.00 

69 

311.05 

.  00 

.00 

.  00 

.  00 

.  00 

72 

1 

61 

-5.70 

.  00 

.00 

.  00 

.  00 

.00 

71 

5.70 

.00 

.00 

.  00 

.  00 

.00 

2 

61 

-1.91 

.  00 

.00 

.  00 

.00 

.  00 

71 

1.91 

.  00 

.00 

.  00 

.  00 

.00 

3 

61 

179.07 

.00 

.00 

.00 

.  00 

.  00 

71 

-179.07 

.00 

.00 

.00 

.00 

.00 

73 

1 

64 

-5.69 

.  00 

.00 

.  00 

.  00 

.00 

71 

5.69 

.00 

.00 

.  00 

.  00 

.00 
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MEMBER 

END 

FORCES 

STRUCTURE  TYPE 

=  PLANE 

ALL  UNITS  ARE  — 

KIP  FEET 

MEMBER 

LOAD 

JT 

AXIAL 

SHEAR-Y 

SHEAR-Z 

TORSION 

MOM-Y 

MOM-Z 

2 

64 

-1.91 

o 

o 

.  00 

.00 

.  00 

.00 

71 

1.91 

.  00 

.  00 

.  00 

.00 

.00 

3 

64 

-177.95 

o 

o 

• 

.  00 

.  00 

.  00 

.  00 

71 

177 . 95 

o 

o 

• 

.  00 

.  00 

.  00 

.  00 

74 

1 

70 

3.69 

.  00 

.  00 

.00 

.  00 

-21.60 

64 

-3.69 

3.60 

.  00 

.  00 

.  00 

.  00 

2 

70 

1.24 

o 

o 

• 

.  00 

.00 

.  00 

.00 

64 

-1.24 

.  00 

.  00 

.  00 

.  00 

.  00 

3 

70 

115.67 

.  00 

.  00 

.  00 

.  00 

.  00 

64 

-115.67 

o 

o 

.  00 

.  00 

.  00 

.  00 

75 

1 

71 

-3.88 

4.32 

.  00 

.00 

.  00 

8.65 

62 

3.88 

2.88 

.  00 

.  00 

.  00 

.  00 

2 

71 

-.80 

1.45 

.  00 

.  00 

.  00 

3.01 

62 

o 

00 

• 

.  95 

.  00 

.  00 

.  00 

.  00 

3 

71 

202.71 

-.42 

.  00 

.  00 

.  00 

-5.09 

62 

-202.71 

.42 

o 

o 

• 

.  00 

.  00 

.  00 

76 

1 

65 

.01 

7.20 

.  00 

.  00 

.00 

o 

o 

• 

72 

-.01 

7.20 

.  00 

.00 

.  00 

.  00 

2 

65 

.00 

2.40 

.  00 

.00 

.  00 

.  00 

72 

.  00 

2.40 

.  00 

.00 

.  00 

.  00 

3 

65 

.07 

.  00 

.  00 

.  00 

.  00 

.00 

72 

-.07 

.  00 

.  00 

.00 

.  00 

.  00 

77 

1 

67 

.  00 

3.60 

.  00 

.00 

.00 

.  00 

73 

.  00 

3.60 

.  00 

.00 

.  00 

.  00 

2 

67 

.00 

.  00 

.  00 

.  00 

.  00 

.  00 

73 

.  00 

.  00 

.  00 

.  00 

.  00 

.  00 

3 

67 

-.03 

.  00 

.  00 

.  00 

.  00 

.  00 

73 

.  03 

.  00 

.  00 

.  00 

.  00 

.  00 

78 

1 

72 

35.80 

.  00 

.  00 

.00 

.  00 

.  04 

74 

-35.80 

.  00 

.00 

.  00 

.  00 

.  00 

2 

72 

7.40 

.  00 

.  00 

.  00 

.  00 

.01 

74 

o 

rr 

• 

r- 

1 

.  00 

.  00 

.  00 

.  00 

.  00 

3 

72 

.00 

.  03 

.  00 

.00 

.  00 

.46 

74 

.  00 

-.03 

o 

o 

• 

.  00 

.  00 

.  00 

79 

1 

73 

28.60 

.00 

.  00 

o 

o 

• 

.  00 

.  00 

72 

-28.60 

.00 

.  00 

.  00 

.  00 

-.04 

2 

73 

5.00 

o 

o 

• 

.  00 

.00 

.  00 

.00 

72 

-5.00 

o 

o 

• 

.  00 

.00 

.  00 

-.01 

3 

73 

.  00 

» 

• 

o 

u> 

.  00 

.00 

.  00 

.  00 

72 

.  00 

.  03 

.  00 

.00 

.  00 

-.46 
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**********  END  OF  LATEST  ANALYSIS  RESULT  ************** 
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81.  DRAW  LOAD  1  VAL 
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82.  DRAW  LOAD  2  VAL 
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83.  DRAW  LOAD  3  VAL 
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84.  FINISH 


***************  END  QF  STAAD-III  *************** 

****  DATE=  SEP  20,1999  TIME=  14:16:52  **** 

*  For  questions  on  STAAD-III,  contact:  * 

*  Research  Engineers,  Inc  at  Build  No.  2415  * 

*  West  Coast:  Ph-  (714)  974-2500  Fax-  (714)  921-2543  * 

*  East  Coast:  Ph-  (978)  688-3626  Fax-  (978)  685-7230  * 

★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★ 


Appendix  E  --  Evaluation  Phase  Calculations  (Tier  2) 
(STAAD  Planar  Frame  File:  BOISDOL1.ANL) 
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1. 

STAAD 

PLANE 

FILE  BOISDOL1 . STD 

2. 

INPUT  ’ 

WIDTH- 

-T2 - 

3. 

UNIT  FEET  KIP 

4. 

JOINT 

COORDINATES 

5. 

50 

.  000 

14 . 000 

.000 

6 . 

51 

24 . 000 

14 . 000 

.  000 

7. 

52 

.  000 

28 . 000 

.  000 

8  . 

53 

24 . 000 

28 . 000 

.  000 

9. 

54 

48.000 

14.000 

.  000 

10. 

55 

48.000 

28 . 000 

.  000 

11. 

56 

72.000 

14 . 000 

.  000 

12. 

57 

12.000 

28 . 000 

.  000 

13. 

58 

72.000 

28.000 

.  000 

14. 

MEMBER 

INCIDENCES 

15. 

50 

52 

50 

16. 

51 

52 

57 

17  . 

52 

53 

51 

18. 

53 

53 

55 

19. 

54 

55 

54 

20. 

55 

55 

58 

21. 

56 

58 

56 

22. 

57 

57 

50 

23. 

58 

57 

51 

24  . 

59 

57 

53 

25. 

MEMBER 

PROPERTY  AMERICAN 

26. 

51  53 

55  59 

TABLE  ST  W14X22 

27. 

50  52 

54  56 

TABLE  ST  PIPS50 

28. 

57  58 

TABLE 

ST  PIPS40 

29.  MEMBER  RELEASE 

30.  51  53  55  START  MZ 

31.  53  55  59  END  MZ 

32.  MEMBER  TRUSS 

33.  57  58 

34.  CONSTANT 

35.  E  STEEL  ALL 

36.  DENSITY  STEEL  ALL 

37 .  SUPPORT 

38.  50  51  54  56  FIXED  BUT  MZ 

39.  LOAD  1  DEAD  LOAD 

40.  MEMBER  LOAD 

41.  51  53  55  59  UNI  GY  -.4 


STAAD  PLANE 


User  ID:  Bureau  of  Reclamation 
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42.  LOAD  3  EARTHQUAKE 

43.  JOINT  LOAD 

44.  52  FX  52. 

45.  PERFORM  ANALYSIS 


PROBLEM  STATISTICS 


NUMBER  OF  JOINTS /MEMBER+ELEMENTS/ SUPPORTS  =  9/  10/  4 

ORIGINAL/ FINAL  BAND -WIDTH  =  7/  2 

TOTAL  PRIMARY  LOAD  CASES  =  2,  TOTAL  DEGREES  OF  FREEDOM  =  19 

SIZE  OF  STIFFNESS  MATRIX  =  133  DOUBLE  PREC .  WORDS 

RE QRD/ AVAIL.  DISK  SPACE  =  12.02/  1282.4  MB,  EXMEM  =  1955.0  MB 


++  Processing  Element  Stiffness  Matrix. 
++  Processing  Global  Stiffness  Matrix. 
++  Processing  Triangular  Factorization. 
++  Calculating  Joint  Displacements. 

++  Calculating  Member  Forces. 


14:35:50 

14:35:50 

14:35:50 

14:35:50 

14:35:50 


46.  PRINT  ANALYSIS  RESULTS 


STAAD  PLANE 
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JOINT  DISPLACEMENT  (INCH  RADIANS)  STRUCTURE  TYPE  =  PLANE 


JOINT 

LOAD 

X-TRANS 

Y- TRANS 

Z- TRANS 

X-ROTAN 

Y-ROTAN 

Z-ROTAN 

50 

1 

. 00000 

. 00000 

. 00000 

. 00000 

. 00000 

.00000 

3 

. 00000 

. 00000 

. 00000 

. 00000 

. 00000 

-.00112 

51 

1 

. 00000 

. 00000 

.00000 

. 00000 

.00000 

.  00000 

3 

. 00000 

. 00000 

. 00000 

. 00000 

. 00000 

-.00088 

52 

1 

. 00000 

-.00249 

.00000 

. 00000 

.00000 

.00000 

3 

.18754 

. 00000 

. 00000 

. 00000 

.00000 

-.00112 

53 

1 

. 00000 

-.00896 

. 00000 

. 00000 

.00000 

. 00000 

3 

. 14776 

. 00000 

. 00000 

. 00000 

.  00000 

-.00088 

54 

1 

. 00000 

. 00000 

. 00000 

. 00000 

.  00000 

. 00000 

3 

. 00000 

. 00000 

.00000 

.00000 

.  00000 

-.00088 

55 

1 

. 00000 

-.01293 

. 00000 

. 00000 

. 00000 

. 00000 

3 

. 14776 

.00000 

. 00000 

. 00000 

. 00000 

-.00088 

56 

1 

. 00000 

. 00000 

.00000 

.00000 

.  00000 

.00000 

3 

. 00000 

. 00000 

. 00000 

. 00000 

. 00000 

-.00088 

57 

1 

. 00000 

-.01232 

. 00000 

. 00000 

.00000 

-.00002 

3 

. 14776 

. 00000 

. 00000 

.00000 

.  00000 

. 00000 

58 

1 

. 00000 

-.00647 

. 00000 

.00000 

.  00000 

.00000 

3 

. 14776 

. 00000 

. 00000 

. 00000 

. 00000 

-.00088 

STAAD  PLANE 
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SUPPORT  REACTIONS  -UNIT  KIP  FEET  STRUCTURE  TYPE  =  PLANE 


JOINT 

LOAD 

FORCE -X 

FORCE -Y 

FORCE -Z 

MOM-X 

MOM-Y 

MOM  Z 

50 

1 

2.53 

4 .80 

o 

o 

• 

.  00 

.  00 

.00 

3 

-26.00 

-30.33 

o 

o 

• 

.00 

.  00 

.  00 

51 

1 

-2.53 

9.60 

.  00 

.00 

.  00 

.  00 

3 

-26.00 

30.33 

.  00 

.  00 

.  00 

.  00 

54 

1 

.00 

9.60 

o 

o 

• 

.  00 

.  00 

.  00 

3 

.00 

.00 

o 

o 

o 

o 

.  00 

.  00 

56 

1 

.  00 

4.80 

.  00 

o 

o 

• 

.  00 

.00 

3 

.  00 

.00 

.  00 

o 

o 

• 

.  00 

.00 

STAAD  PLANE 
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MEMBER  END  FORCES  STRUCTURE  TYPE  =  PLANE 


ALL  UNITS  ARE  —  KIP  FEET 


MEMBER 

LOAD 

JT 

AXIAL 

SHEAR-Y 

SHEAR-Z 

TORSION 

MOM-Y 

MOM-Z 

50 

1 

52 

1.85 

.00 

.00 

.  00 

.  00 

.00 

50 

-1.85 

.  00 

.  00 

.  00 

.  00 

.00 

3 

52 

.  00 

.  00 

.  00 

.  00 

.  00 

.00 

50 

.00 

.  00 

.  00 

.  00 

.  00 

.00 

51 

1 

52 

.  00 

1.85 

.  00 

.  00 

.  00 

.00 

57 

.  00 

2.95 

.  00 

.  00 

.  00 

-6.62 

3 

52 

52.00 

.  00 

.  00 

.  00 

.  00 

.00 

57 

-52.00 

.  00 

.  00 

.  00 

.  00 

.00 

52 

1 

53 

6.65 

.  00 

.  00 

.  00 

.  00 

.00 

51 

-6.65 

.  00 

.  00 

.  00 

.  00 

.00 

3 

53 

.00 

.00 

.  00 

.  00 

.  00 

.  00 

51 

.  00 

.00 

.00 

.  00 

.  00 

.00 

53 

1 

53 

.  00 

4.80 

.  00 

.  00 

.  00 

.  00 

55 

.00 

4.80 

.  00 

.  00 

.  00 

.00 

3 

53 

.  00 

.  00 

.  00 

.  00 

.  00 

.  00 

55 

.  00 

.  00 

.  00 

.  00 

.  00 

.00 

54 

1 

55 

9.60 

.  00 

.  00 

.  00 

.  00 

.00 

54 

-9.60 

.  00 

.  00 

.  00 

.  00 

.00 

3 

55 

.  00 

.  00 

.  00 

.  00 

.  00 

.00 

54 

.  00 

.  00 

.  00 

.  00 

.  00 

.00 

55 

1 

55 

.  00 

4 . 80 

.  00 

.  00 

.  00 

.  00 

58 

.  00 

4.80 

.  00 

.00 

.  00 

.00 

3 

55 

.  00 

.00 

.  00 

.  00 

.00 

.00 

58 

.  00 

.  00 

.  00 

.  00 

.  00 

.  00 

56 

1 

58 

4.80 

.  00 

.  00 

.  00 

.  00 

.  00 

56 

-4.80 

.  00 

.  00 

.  00 

.00 

.00 

3 

58 

.  00 

.  00 

.  00 

.  00 

.  00 

.00 

56 

.  00 

.  00 

.  00 

.00 

.00 

.00 

57 

1 

57 

3.89 

.  00 

.00 

.00 

.  00 

.  00 

50 

-3.89 

.  00 

.00 

.  00 

.00 

.00 

3 

57 

-39.95 

.  00 

.00 

.  00 

.  00 

.00 

50 

39.95 

.  00 

.00 

.  00 

.  00 

.00 

58 

1 

57 

3.89 

.00 

.00 

.  00 

.  00 

.00 

51 

-3.89 

.  00 

.00 

.  00 

.  00 

.00 

3 

57 

39.95 

.  00 

.00 

.  00 

.00 

.00 

51 

-39.95 

.  00 

.  00 

.  00 

.00 

.00 

STAAD  PLANE 
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MEMBER  END  FORCES  STRUCTURE  TYPE  =  PLANE 


ALL  UNITS  ARE  —  KIP  FEET 


MEMBER 

LOAD 

JT 

AXIAL 

SHEAR-Y 

SHEAR-Z 

TORSION 

MOM-Y 

MOM-Z 

59 

1 

57 

o 

o 

• 

2.95 

.  00 

.  00 

.  00 

6 . 62 

53 

• 

o 

o 

1.85 

.00 

.  00 

.00 

.00 

3 

57 

o 

o 

• 

.  00 

.  00 

.  00 

.  00 

.00 

53 

o 

o 

.00 

.00 

o 

o 

• 

.  00 

.00 

★★★★★★★★★★★★★★ 


END  OF  LATEST  ANALYSIS  RESULT  ************** 


47.  DRAW  JOINT  MEMB  SUPP  PROP 
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48.  DRAW  LOAD  1  VAL 


STAAD  PLANE 
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49.  DRAW  LOAD  3  VAL 
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50.  FINISH 


***************  2ND  OF  STAAD-III  *************** 


★ 


Appendix  H  --  Cost  Estimate 


. 


jcoDE:  d 8170  ESTIMATE  WORKSHEET  sheet  i  of  i 

IFEATURE: 

FEMA  31 0  SEISMIC  EVALUATIONS 

PROJECT:  BLM  Boise  District  Office  ,  ID 

DIVISION  /  REGION:  CIVIL  ENGINEERING 

NONSTRUCTURAL 

CONTRACT/SPEC:  Appraisal  Level  Cost  Estimate 

IwOID: 

ER900 

FILE:  I:\PROJ\FEMA310\BLM\BOISEDOE.WK4 

PLANT 

ACCT. 

PAY 

ITEM 

DESCRIPTION 

CODE 

QUANTITY 

UNIT 

UNIT 

PRICE 

AMOUNT 

See  Report  Sections  6.2  and  9.2 

D8120  28,890 

SF  $3.30  $95,337.00 

Bldg.  Section  2  (168'x72'x2  story)  =  24,190 

Bldg.  Section  1  (84'x56’)  =  4,700 

Location  Factor  [commercial] 

Ada  County,  ID 

0.91  $86,756.70 

ZIP:  83705 

i  |  jj 

Mobilization 

+/- 

5%  $4,340.00 

jj 

SUBTOTAL 

$91,096.70; 

Unlisted  Items 

+/- 

10%  $8,903.30 

Estimated  Contract  Cost 

$100,000.00 

Contingencies 

+/- 

20% 

$20,000.00 

i  I 

;  t 

Estimated  Field/Project  Costs 

$120,000.00 

1  1  IN 

jj  i 

The  unit  cost  is  per  ICSSC 
TR-17  Handbook. 

jj 

i 

QUANTITIES  ~~  ^ 

\  PRICES 

BY  Tom  Graber 

APPROVED 

Rodney  Barthel 

BY  D-8170 

CHECKED 

DATE  PREPARED 

20-Sep-99 

DATE 

20-Sep-99 

DATE 

PRICE  LEVEL 

I 


